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Reduce weight & space — add Kayloek reliability 

The Miniature Stake Nuts (of the new generation of Kayloek fasteners) have already lived up to the high standards 
of reliability which have been established for all Kayloek products. These miniatures answer the critical need for 
installed reliability of threaded elements in thin structural members . . . can save up to 33% of hardware weight. 
Additional weight savings can accrue as a result of thinner parent material requirements (.030" minimum thick- 
ness for Kayloek non-floating stake nuts, .040" minimum for the Floating Stake Nuts) competitive products usually 
require .035" and .060" respectively. These Stake Nuts have the famous Kayloek elliptical MIL-N-25027 approved 
locking device used on all Kayloek fasteners. 

EASIER AND QUICKER TO INSTALL. No flaring of the nut shank is required. The pressure used in installation 
results in a cold flow of the parent material. This interlock of the nut and the mating material, in a smaller installa- 
tion hole, provides greater structural integrity. Staking action of the Kayloek self-locking nut provides maximum 
retention against push-out and torque-out exceeding the requirements of MIL-N-25027. The series is available in 
miniature and regular configurations, both floating and non-floating. Write today for the Kayloek Stake Nut 
Brochure, or contact your Kaynar representative. 



Kayfocfc 
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KAYNAR MFC. CO.. INC.. KAYLOCK DIVISION 




...IN ROCKET TECHNOLOGY, THE SECRET IS TO DEVELOP A METHOD OF OR SECURING TOGETHER URGE FIBERGUSS 

CASING SEGMENTS TO PRODUCE HUGE BOOSTERS WITH MULTI-MEGAPOUND THRUSTS THAT CAN BE EASILY TRANSPORTED AND 
ASSEMBLED IN THE FIELD. UTC HAS DONE THIS. A METAL MECHANICAL JOINT PROVED HIGHLY SUCCESSFUL IN A TEST-FIRING 
OF THE FIRST SEGMENTED, SOLID PROPELLANT ROCKET MOTOR EMPLOYING A FIBERGLASS CASING. THE INHERENT ADVANTAGES 
OF EPOXY-BONDED FIBERGUSS CASINGS FOR LARGE BOOSTERS ARE SIGNIFICANT: □ LOW PRODUCTION COST AND REDUCED 
PRODUCTION LEAD TIME, BECAUSE DIFFICULT METAL CASING FABRICATION IS NOT REQUIRED. □ LIGHT WEIGHT, ANOTHER 
IMPROVEMENT OVER METAL CASINGS. □ HIGH STRENGTH-TO-WEIGHT RATIO. □ ON-SITE ASSEMBLY OF FIBERGUSS ROCKET 
MOTORS. □ IMMEDIATE DEVELOPMENT OF FIBERGLASS CASING SEGMENTS FOR ROCKET MOTORS 120" IN DIAMETER AND URGER. 
REUTED UTC CAPABILITIES INCLUDE FIUMENT-WOUND ABUTIVE-COOLED THRUST CHAMBERS. 

ROCKET MOTOR CASINGS IN ALL SIZES, NOZZLES. ANOTHER ADVANCE IN THE STATE-OF-THE-ART BY UTC. 

United Technology Corporation ,,W. 

P. O. BOX 358, SUNNYVALE, CALIFORNIA H 









DEPTH MANAGEMENT IN ACTION 


PROBING NEW WAYS TO PROTECT SPACEMEN 


In a new, half-million dollar research center, LTV scientists are 
producing nuclear radiation equal in intensity to the powerful 
Van Allen belts through which space vehicles must navigate. 
This effect is created by a three-million electron volt "atom 
smasher" which is used in studying ways to protect men and 
materials from radioactivity. The new center also houses a 
plasma arc which produces temperatures twice as intense as 
those observed on the surface of the sun. Coupled with a pre- 
cise optical spectrograph, this equipment gives LTV scientists 
one of the most advanced facilities of its type in the world. 
The man responsible for molding scientific activities into a pro- 


gram that supports company product goals is Ray Blaylock — 
LTV vice president and technical director. A vital component in 
LTV's management in depth, Mr. Blaylock also heads the corpo- 
ration's electronics division. His 33 years' experience includes 
key parts in developing the Navy's record-breaking Crusader 
aircraft, and in the engineering development of NASA's Scout 
— first U.S. solid-fuel rocket to orbit a satellite. This caliber of 
management, linked with proved technical competence in aero- 
space, electronics, communications and consumer products, 
enables LTV to make important contributions to the security, 
prestige and the well-being of our nation. 




AEROSPACE CALENDAR 


Apr. 30-May 1— Annual Meeting. National 
Aeronautical Services Assn.. Sliorcliam 
Hotel, Washington, D.C. 

Apr, 30-May 2— Meeting on Manned Space 
Flight, Institute of the Aerospace Sri- 
cnees. Hotel Chase. St. Louis. Mo. 

Apr. 30-May 3— Design Engineering Show 
&r Conference, McCormick Place. Chi- 

May^ 1-3— Spring Joint Computer Confer- 
ence, Fairmont Hotel, San Francisco. 

May 1-3— Biologistics for Space Systems 
Symposium, Biltmorc Hotel, Dayton. 
Ohio. Sponsor: Aerospace Medical Re- 
search Laboratories, Aeronautical Systems 
Division. AFSC, Wright-Pattcrson AFB. 

May 2-3-Sixth Navy Science Symposium, 
U. S. Naval Radiological Defense Lab- 
oratory. San Francisco, Calif. Sponsor: 
Office of Naval Research, 

May 2-4— 18th Annual National Forum. 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May- 2-11— International Space Research and 
Technology Exhibition, London, England. 
Sponsor: British Interplanetary Society. 

May 3-4— First International Congress on 
Human Factors in Electronics, IRE, La- 
fayette Hotel. Long Beach, Calif. 

May 5— First Tidewater Area, U.S. Naval 
Test Pilot School Reunion. U.S. Naval 
Air Station, Oceana. Va. 

May 7— Civil Air Patrol's 20th Anniversary 
Congressional Banquet, Statler Hilton 
Hotel, Washington, D.C. 

May 7-9-Materials & Processing for Space 
(Continued on page 7) 
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NEW! 


ANSCO SUPERAY H-D 


Ultra-High Definition X-ray Film . . . 



Be "Ansco-sure"... 

With the first American X-ray film for ultra-high definition radiography! 
If you require critical definition of correspondingly minute defects, be 
"Ansco-sure” with this new film. The extremely fine grain characteristics 
of Superay® H-D film provide the ultimate in image sharpness and main- 
tain high definition throughout the entire 65-250 KVP range. 

For radiography— it's Ansco best by definition. 
Ansco-America's first manufacturer of photographic materials . . . since 1842. 


Ansco 


X-RAY FILM 
CHEMICALS 
SERVICE 






The leading and trailing edge slats for the Lockheed F-104G, actuated by Eemco systems, were originally used for landing 
and takeoff only. When they were used for maneuvering as well, stresses increased sharply. To protect the structure from 
overstresses, Eemco designed a mechanical disconnect that automatically disengages the motor from the driving actuator 
above preset loads; protects over heating of the motor clutch. An additional feature: if one motor of a leading or trailing 
edge set fails, the other automatically takes over and drives both actuators. For the F-104G, Eemco delivers optimum muscle, 
instantly, precisely as required. 

At Eemco, more than 4,000 
different custom actuators, 
motors, and starter generators 
have been manufactured in the 
last 20 years. If you would like 
custom muscles for your air- 
craft, missile or space system, 





AEROSPACE CALENDAR 


(Continued from page 7) 
Branch. P. O. Box 5S1, Dayton 10. Ohio. 

June 4-7—1962 Nuclear Congress, Statler 
Hilton Hotel, New York, N. Y. 

June 6-7— Symposium on Standards for Fila- 
ment-Wound Reinforced Plasties. Naval 
Ordnance Laboratory, Silver Spring. Md. 

June 6-8— Eighth Annual Radar Svinposuuu 
(classified secret). Institute of Science 
and Technology's Radar Laboratory, Uni- 
versity of Michigan. Ann Arbor. 

June 8-9— Hth National Maintenance and 
Operations Meeting. Reading Aviation 
Service. Inc.. Reading. Pa. 

June 13-15— Annual Meeting, Heat Transfer 
and Fluid Mechanics Institute. University 
of Washington. Seattle, Wash. 

June 18-Aug. 10— Advanced Subject Matter 
Institute on Nuclear Rocket Propulsion. 
University' of Florida, Gainesville. Fla. 
Sponsor: National Science Foundation. 

June 19-21— 39th Meeting. Aviation Dis- 
tributors and Manufacturers Assn.. Ara- 
■ bassador Hotel, Los Angeles. 

June 19-22— Summer Meeting, Institute of 
the Aerospace Sciences, Ambassador Ho- 
tel. Los Angeles, Calif. 

June 20-22— Annual Convention, Airline 
Ground Transportation Assn.. Barclay 
I Iotel, New York. N. Y. 

June 25-27— Sixth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shoreham Hotel. Washington. 

June 25-30— Symposium on Electromagnetic 
Theory & Antennas, Copenhagen, Den- 
mark. Sponsors: Technical University of 
Denmark: International Scientific Radio 

June 26-28— Aviation Conference, American 
Society of Mechanical Engineers, Univer- 
sity of Maryland. College Park. Md. 

June 27-28— Ninth Annual Symposium on 
Computers and Data Processing bv the 
University of Denver’s Denver Research 
Institute, Elkhorn Lodge, Estes Park. 

June 27-29— Joint Automatic Control Con- 
ference. Institute of Radio Engineers, 
New York University. New York. N. Y. 

June 28-29— Fourth National Symposium on 
Radio Frequency' Interference, Institute 
of Radio Engineers. Town House. San 
Francisco. Calif. 

July 17-19— Lunar Missions Meeting, Ameri- 
can Rocket Society. Pick Carter and Stat- 
ler Hilton Hotels, Cleveland, Ohio. 

Aug. 10-11— Future of Manned Vehicles in 
Air and Space. Institute of the Aerospace 
Sciences. Olympic Hotel. Seattle. Wash. 

Aug. 21-24— Western Electronics Show and 
Conference. Institute of Radio Engineers. 
Los Angeles. Calif. 

Aug. 21-Scpt. 17— 14th Session. Interna- 
tional Civil Aviation Organization As- 
sembly, Rome, Italy. 

Aug. 27-Sept. 1— ' Third International Con- 
gress, International Council of the Aero- 
nautical Sciences, New Congress Hall. 
Stockholm, Sweden. 

Sept. 3-9—1962 Flying Display and Exhibi- 
tion. Society of British Aircraft Construc- 
tors. Farnborongh. England. 

Sept. 10-14— Annual General Meeting. In- 
ternational Air Transport Assn., Dublin, 

Sept. 18-23— 16th National Convention & 
Aerospace Panorama, Air Force Assn., Las 



TYPICAL OF THE 
BROAD LINE OF WESTON 
AEROSPACE INDICATORS 


MEMO R V 


ONLY INSTRUMENT OF ITS KIND . . . 
HAS INDEX FOR AUTOMATIC CONTROL 
In outer space or at sea level, you can depend on 
Weston aerospace instruments for highest relia- 
bility and superior performance. The complex 
Bearing-Distance-Heading Indicator, for example, 
provides an accuracy of ± 0.5° on the card, and 
is equipped with an adjustable memory index for 
automatic flight control. Reliability is proved in 
rigid 1,000-hour MTBF tests” . . . rather than by 
time logged under normal flight conditions. 

Weston's high performance standards are 
achieved through unexcelled packaging tech- 
niques and mechanical design, in-plant machin- 
ing, and rigid quality control. In addition, Weston 
offers unparalleled engineering experience. We 
designed and built the original I.L.S. indicators, 
and recently supplied nine of the 26 indicating 
instruments aboard each Mercury Capsule. 

Take advantage of unusual Weston design and 
development capability. For more information, 
write Weston — producer of the most complete 
line of electrical aerospace instruments for 
manned flight. Dept. AW-48. 



WESTON INSTRUMENTS 

Division of Daystrom, Incorporated. Newark 14. New Jersey 

Equipment • Panel & Switchboard Meters • Photosensitive Devices • Precision 
Metal Film Resistors • Relays & Tachometers • Systems Design & Development 
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■Magnetic Fields 



■ Micrometeoroids 
i— Ultraviolet Scattering 


■ Plasma Measurements 
. t— Gegenschein Photometry 


■ Solar Cosmic Rays 


Positron Search 


■ Radio Astronomy 


Atmospheric 
Measurements • 


Energetic Particles 


OGO: its first mission. Sometime in 1963,OGO 
(NASA’s Orbiting Geophysical Observatory) will be 
launched into an elliptical orbit around the earth. It will 
gather, process and transmit dath on the physics of near- 
earth and cislunar space. Here are some of the studies 
OGO may undertake in this initial flight: Energetic 
particles, with nine separate experiments on the flux and 
characteristics of these particles (including c 
and plasma studies). Radio propagation and astronomy, 
through measurements of ambient radio'encrgy not at 
sible from earth. Micrometeoroids, to deter: 


distribution and direction of interplanetary dust in the 
vicinity of earth. Magnetic fields, their intensity, direction 
and variation near earth and in space. Atmospheric 
measurements, to study the pressure, temperature and 
composition of earth and cislunar space. Ultraviolet 
scattering, from hydrogen in space. Gegenschein photom- 
etry, to study sunlight scattered by interplanetary matter. 
OGO will be launched into a wide range of orbits and may 
carry as many as 50 different experiments on each of its 
missions. This Orbiting Geophysical Observatory will be 
one of the most versatile earth satellites man has ever built. 


Radio Propagation- 
* Captions indicate possible an 

OGO: its challenge. Today OGO demands 
advanced techniques in spacecraft design and develop- 
ment to meet its need for flexibility. It is a challenging 
responsibility to STL engineers, scientists and supporting 
personnel, who design it, fabricate it, integrate it, and test 
it. This versatile spacecraft will be manufactured at STL's 
vast Space Technology Center where expanding space 
projects (OGO, Vela Hotel and other programs) create 
immediate openings for engineers and scientists in fields 


ngement of instrumentatiomclusters which OGO may carry. 

such as Aerodynamics; Sp ■ice craft Heat Transfer; Analog 
and Digital Computers; Applied Mathematics; Electronic 
Ground Systems; Power Systems; Instrumentation Sys- 
tems; Propellant Utilization; Propulsion Controls; System 
Analysis; Thermal Radiation; Trajectory Analysis. For 
Southern California or Cape Canaveral positions, write 
Dr. R. C. Potter, One Space Park.P.O. Box9-5005A, 
Redondo Beach, California, or P. O. Box 4277, Patrick 
AFB, Florida. STL is an equal opportunity employer. 


VLF Radio Propagatioi 
Magnetic Fields — 


SPACE TECHNOLOGY LABORATORIES. INC. 

a subsidiary of Thompson Romo Wooldridge Inc. 


SCIENTISTS AND ENGINEERS: 


Today the men of Motorola’s aerospace team 
are applying creative mindpower to the analy- 
sis, design, construction and test of advanced 
space communications command and control 
systems. Vital contributions are being made 
to such important current NASA programs 
as the Goddard cis-lunar Range and Range 
Rate Tracking System . . . the JPL Mariner 
and Ranger unmanned planetary and lunar 
probes... and updating of the Deep Space 
Instrumentation Facilities to "S-band” for 
JPL. If you are interested in shaping the future 
with a dynamic aerospace contractor on these 
and other programs, we can offer immediate 
opportunities to both System and Equipment 
Design Engineers. Write us today describing 
in detail your experience in the following areas 


Mindpower and Manpower. . . 
shaping the future in 

AEROSPACE SYSTEMS 



of aerospace technology : 
System Design • comir 



Av co 


' ELECTRONICS AND 
ORDNANCE DIVISION 


From Avco... 

traffic cop 
for today’s 
crowded skyways 

It delivers up to 120 landings per 
hour, even under instrument conditions 
. . . handles 24 aircraft in the terminal 
area at a time . . . provides continuous 
surveillance of every plane in its 
90-mile control radius. 

It’s Avco’s Air T raff ic Control 
Central— t he AN/GSN-11 — developed 
by Aveo’s Electronics and Ordnance 
Division. The GSN-1 1 is designed to make 
more efficient use of limited air space at 
busy terminals — increase landing safety. 

It automatically guides a plane’s pilot 
from point of identification to landing 
posi t ion . It computes air speed and capa I lil i t y, 
wind direction, and all other arriving traffic 
— then selects the simplest, most 
economical flight path to a safe landing. 

Now on test at the National Aviation 
Flight Experimental Center near Atlantic 
City, the GSN-1 1 is being tried out with 
planes ranging from high-speed jet inter- 
ceptors to slow single-engine types. 

Upon completion of these tests by the USAF 
and the FAA, Avco will be able to offer 
the most advanced air traffic control 
equipment in existence today. 

For complete information on Avco’s 
Air Traffic Control Central, write: Director 
of Market ing, Elect ronics and Ordnance 
Division, Avco Corp., Cincinnati 41, Ohio. 



HARRISON EXPERIENCE SUPPLIES "DOWN-TO-EARTH” SOLUTIONS 
TO SPACE-AGE TEMPERATURE CONTROL PROBLEMS! 

This is the real key to Harrison's ability to solve space-age heat exchanger problems— broad knowledge from 
diverse fields where temperature control is important I Missile, aircraft, automotive, industrial, marine . . . even 
nuclear applications. The imagination, the knowledge and experience of Harrison engineers have met and solved 
the toughest temperature problems in all these fields! This vast reservoir of experience can be sharply focused 
on your problems. It can provide practical , imaginative design concepts and reliable heat exchanger equipment 
precisely tailored to your application requirements. 






Trackmaster Vehicle fromThiokol 


Specialized vehicle for missile site maintenance . . . widening further Thiokol service in the space age. Operational 
since 1952, proven on the Arctic DEW line and hot sandy wastes of the Southwest ... the TRACKMASTER 
vehicle has “go” through country impassable to conventional vehicles— swamps, rocky, rugged hills and deep 
powder snow. Low pressure design, extra wide tracks, unusually low center of gravity, individual power control 
for each track . . . TRACKMASTER vehicle combines these unique characteristics to assure high mobility and 
top maneuverability regardless of surface conditions. TRACKMASTER vehicle can ride a 45° slope sidelong with- 
out overturn. Equalizing action of its suspension 

system reduces front end drop. Simple, rugged parts r*^ X-f-K CHEMICAL CORPORATION 

... D .... . BRISTOL, PENNSYLVANIA 

make maintenance easy. Reliability is established. 

SPECIALTIES OPERATIONS, BRISTOL, PA., LOGAN WORKS, LOGAN, UTAH,- AN EQUAL .OPPORTUNITY EMPLOYER 
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We see red over next to nothing. 


You are looking at the most sensitive 
machine ever developed for the measure- 
ment of electrical leakage in transistors. It’s 
Fairchild’s new low-leakage tester . . . and it 
lights up when it detects a flaw as small as 
one-trillionth of an amp. (That’s one- 
trillionth of the current you’d need to light 
an ordinary house bulb ! ) We designed this 
new device to spot the smallest deviation 
from standard in Fairchild transistors — 


and we made it a hundred times more 
sensitive than any other such machine. The 
reason? As long as we see red over the 
tiniest imperfection — no one else will. 


FAIRCHILD 

SEMICONDUCTOR 


E D I TO RIAL 


One Horse and One Rabbit 


The current U.S. and USSR maneuverings toward 
some sort of international cooperation remind us of 
the recipe for rabbit sausage used by a wursfmachcr in 
our native Milwaukee. When the customers complained 
that his "rabbit sausage" tasted more like horsemeat he 
defended his product on the ground that the recipe 
was “50-50— one horse and one rabbit.” 

In all of the U.S.-USSR negotiations of the past seven 
years this “one horse and one rabbit” approach has char- 
acterized the Soviets’ approach to parity. Unfortunately, 
in most cases this formula has also measured the results— 
a horse for the Soviets and a rabbit for us. 

At this stage of the game the American people and 
their leaders should be used to the facility with which 
the Soviets can change their tactics to meet changing 
situations without ever altering their ultimate goal of 
establishing worldwide Russian imperialism in the name 
of Communism. 

W e have seen, during several cycles as the world tem- 
per has changed and Soviet plans have gone awry, the 
alternate smiling faces of kindly Uncle Nikita who 
likes to exchange notes on grandchildren and corn-raising 
methods and the shoe-pounding bully threatening to 
incinerate any people who do not willingly accept the 
yoke of Soviet slavery. 

Soviet Professions 

Thus it is interesting to speculate on why the Soviets 
now profess a serious interest in sharing space data and 
facilities with the U. S. after scornfully spurning the sug- 
gestion since Sputnik 1. The first and most obvious 
conclusion that could be drawn is that the Soviets now 
feel they have more to gain than lose by a skillfull) 
negotiated “one horse, one rabbit” type agreement in 
space technology. 

In the days from the orbiting of Sputnik 1 to the 
18-orbit manned space flight of Gherman Titov, the 
Soviets justifiably felt that they led the world in space 
technology and were not the least bit interested in any 
international sharing of their data. It was painfully em- 
barrassing to their space scientists to participate in inter- 
national technical meetings with the tight security clamps 
on their papers that made them look ludicrous in com- 
parison with the scientific detail presented by space 
technologists of other nationalities. The Communist bloc 
countries pointedly refused to participate in the inter- 
national workshop on use of weather satellites sponsored 
by the U.S. last year. The Communist technical press 


has been full of sneering, derisive analyses of the U.S. 
space program. 

Why do the Soviets now think they might benefit 
from an international exchange of space technology' data 
in the areas specified bv President Kennedy and Mr. 
Khrushchev? One reason certainly might be the ac- 
celerated pace and determination of the U.S. space 
program since President Kennedy's decision to put this 
country squarely in the space race with the USSR— with 
the moon as a clearly defined goal. 

It has long been our contention that the Soviets do 
not have the resources to compete successfully with this 
country in any of the major areas of modern technology 
where both countries are equally determined to achieve 
superiority. It has been the differential between U.S. 
apathy and Soviet determination that created most of the 
disparities that appeared in missile and space technology 
during the mid-1950s. 

Challenge Accepted 

Now that President Kennedy has flung down the 
gauntlet to the USSR in the space race to the moon and 
the Congress has exhibited willingness to back this ven- 
ture with adequate appropriations, it may well be that 
the Soviets are recognizing that they cannot stay in con- 
tention for the long pull to the moon and arc looking 
for ways to blunt the effects of these future U. S. achieve- 
ments. If these U.S. achievements come only after an 
international space agreement has been formally con- 
cluded with the USSR, it will be easy for the Soviet 
propaganda machine to bill them to the world as evi- 
dence that American “pupils" have learned well from 
their Soviet scientist "teachers.” 

It may also be that the Soviet space program is suffer- 
ing from a lack of sufficient scope to prodnee the broad 
base of scientific data required as a foundation for 
future effort. A simple tap into the U. S. programs would 
soon eliminate this deficiency. 

All of these hypotheses could, of course, easily be 
dismissed as unrealistic cynicism were it not for the 
Soviet performances on the nuclear test ban, Berlin, 
arms control and all of the other major issues along the 
U.S.-USSR interface of the past fire scars. In approach- 
ing any serious efforts to explore an interchange agree- 
ment in space technology with the Soviets, we should 
be extremely cautious in making any commitments that 
equate parity with the Milwaukee sausage-maker's for- 
mula of “one horse and one rabbit.” —Robert Hotz 
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BOTH BIRDS 
IN THE 
READY 
INVENTORY 


. . . and for getting key people and critical parts to and 
from widely dispersed missile sites, nothing can beat 
the United States Air Force's H-43B HUSKIE. It’s a 
twelve place heli-bus or a two ton cargo carrier with rear 
loading thru clam shell doors. 

Performance? The rugged, reliable United States Air 
Force HUSKIE set five new world records in the past year 
for altitude, payload, and time to climb. 

Putting this inventory helicopter to work in the 
MISSILE SITE SUPPORT mission makes dollars and sense 
in program time and costs. 






KAMAN AIRCRAFT CORPORATION • BLOOMFIELD, CONN. 


WHO'S WHERE 


In the Front Office 

Willis M. Ilawkins, vice president-engi- 
neering, Lockheed Aircraft Corp.. Burbank. 
Calif., succeeding Hall L. Hibbard, who con- 
tinues as senior vice president. Reginald R. 
Kearlon, a corporate vice president, succeeds 
Mr. Hawkins as general manager of Lock- 
heed Missiles and Space Co.'s Space Sys- 
tems Division, 

Dan A. Kimball, a director of llycon Mfg, 
Co., Monrovia, Calif. Mr. Kimball is presi- 
dent of Aerojet-General Corp. and chairman 
of the Aerospace Industries Assn. 

Alan G. Binnic, R. M. Mock and A. Dur- 
ham, directors of Astck Instrument Corp.. 
Armonk, N. Y. Mr. Binnic is president of 
Gap Instrument Corp. and Messrs. Mock 
and Dnrhain are executive committee chair- 
man and treasurer-comptroller respectively 
of Lear, Inc. 

Claude M. Hathaway, former president 
of Hathaway Instrument Co., has annonv.e! 
the formation of Western Electrodynamics 
Co., Colorado Springs. Colo. Mr. Hathaway 
will direct the research and development of 
the company. 

Russell E. Bauer, vice president. Elec- 
tronic and Servo Systems Group, Ex-Cell-O 
Corp., Detroit, Mich. 

Elmer J. Stone, chief counsel, Douglas 
Aircraft Co.'s Missile and Space Systems 
Division, Santa Monica, Calif. 

Dr. Louis Maltcr, a vice president, Varian 
Associates. Palo Alto, Calif. 

M. Robert Rowe, manager, General Elec- 
tric Co.'s Commercial Engine Operation. 
Evendalc. Ohio, succeeding Neil Burgess. 

Arthur E. Raymond has been appointed 
a special consultant to fames E. Webb, ad- 
ministrator of the National Aeronautics and 
Space Administration. 

Victor J. Pollock, financial vice president 
and treasurer. Leach Corp,, Compton, Calif. 

Lionel If. Naum, head. Program and Pub- 
lic Information Operation of General Elec- 
tric Co.'s Defense Programs Operation with 
headquarters in Syracuse, N. Y. 

Gordon M. Bain, assistant administrator 
for appraisal. Federal Aviation Ageticv. 
Washington. D. C. 

Honors and Elections 

Brig. Gen. Don Flickingcr (USAF. ret.) 
has been installed as president of the Aero- 
space Medical Assn. Dr. Charles I. Barron, 
medical director of Lockheed-California Co.. 
named president-elect of the association. 

Dr. Ross A. McFarland, of Harvard Uni- 
versity, has received the Aerospace Medical 
Assn.’s Walter Boothby Award, which recog- 
nizes outstanding research directed at the 
promotion of health and prevention of 
disease in professional airline pilots. 

National Aeronautics and Space Admin- 
istration has presented Invention Awards to 
the following NASA engineers for inven- 
tions which have contributed to the ad- 
vancement of aeronautical and space science 
and technology: Henry J. E. Reid. Jr. and 
II. Douglas Garner, of Langley Research 
Center, and fames S. Albns, of the Goddard 
Space Flight Center. 

(Continued on page 109) 


INDUSTRY OBSERVER 

► Significant signature data on Russian ballistic-missile re-entry vehicles was 
obtained by U. S. ships and aircraft working under Project Big Ann during 
last year's Soviet ICBM tests in the Pacific. 

► Second United Technology Corp. P-1 225,000-lb. thrust solid-propellant 
rocket was to be fired last week for a duration of about 130 sec. to determine 
effects of long-duration burning on rocket components. Hvpcrgolic ignition 
technique and tlirnst vector control using nitrogen tetroxide were to be 
included in the demonstration, which was under research contract with 
Edwards AFB 6593rd Test Group (Development). 

► Proposals for mobile medium-range ballistic missile propulsion system arc 
due May IS at Air Force Systems Command's Ballistic Systems Division. 
Briefing for potential bidders was held last week at BSD. 

► Nuclear explosion effects on loading and response characteristics of flight 
vehicle and missile structures will be studied under contracts to be sponsored 
bv Air Force Systems Command’s Aeronautical Systems Division. ASD 
also will sponsor separate studies of structural vulnerability to liigh-intcnsity, 
short-duration impact and thermal loadings associated with nuclear cxplo- 


► Evaluation of industry proposals by improved methods is the aim of a study 
being performed for AFSC’s Ballistic Systems Division by Corporation for 
Economic and Industrial Research. 

► Sea launchings of a variety of unguided probe rockets in a class from Areas 
to Scout and X-17 sizes will be studied in programs to be sponsored by 
Naval Air Station, Pt. Mugu, Calif. Studies will concentrate on erecting 
and launching techniques. 

► Ilawkcr P.1127, Britain’s prototype VTOL fighter, and its Bristol Siddeley 
BS.53 vectorablc-thrust powcrplant. received extensive technical support 
during design phases from National Aeronautics and Space Administration. 
NASA work included dynamic model tests and power-effects research. 

► Comparisons of orbital military space weapons— manned, unmanned, offen- 
sive and defensive— will be made in a planning study to begin soon. Air 
Force Space Systems Division will conduct the study, aimed at examining 
tradeoffs of one system against another. 

► British Blackburn Buccaneer Mk. 2 strike aircraft, in production for the 
Royal Navy, will be fitted with two 250-gal. slipper tanks. Tanks have been 
built for flight test; they are hung outboard of the engine intakes and inboard 
of the wing fold. Project marks renewal of interest in auxiliary tanks for the 
Buccaneer; flight tests were made two years ago with wooden mockups, but 
the program was not then continued. 

► New concepts or substantial improvements in electromagnetic and electro- 
static space power generators to produce efficiencies approaching 99% at 
power levels above 300 kilowatts are being sought by AFSC’s Aeronautical 
Systems Division. 

► Snap-8 nuclear package would be evaluated as an auxiliary power source in 
a flight-test program under consideration by Lewis Research Center, National 
Aeronautics and Space Administration. The Center may issue a request for 
proposals soon. 

► Industry proposals for a S2 50,000 development program in optical maser 
welding arc being evaluated by AFSC's Aeronautical Systems Division. 
Bidders included a team formed by AiRcscarch and Quantatron as well as 
Hamilton Standard, Hughes, and Technical Research Group. 

► Russian scientists now believe it may be possible to develop special moni- 
toring equipment to record genetic changes in bacteria during space flight 
and telemeter the data to earth. 
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PERT TO PARE is the evolution of new program management methods at 
Bendix Systems Division. Opportunities are open for experienced specialists 
in program management, program schedule and cost control, management 
evaluation and review techniques, computer applications engineering, or 
computer programming. Write or call our Personnel Director, Bendix Systems 
Division, Ann Arbor, Michigan— an equal opportunity employer. 




Bendix Systems Division 
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Space Secrecy Muddle 


Teague's Security Views 


Hurdle for Comsat 


Solid Rocket Delay 


Washington Roundup 

Confusion and dismay have followed the new Defense Department directive restrict- 
ing infonnation on military space activities (AW Apr. 16. p. 35). Military working level 
personnel and industry engineers and scientists see an end to any real exchange or tech- 
nical information. One stringent requirement of the still-secret document is that every 
recipient of classified information have a "need to know." This could wipe out classified 
sessions at technical society meetings. Another provision prohibits identification of any 
individual, civilian or military, with any specific project. 

Industry is just beginning to feel the pinch but the directive already is leading to 
elimination from proposed advertisements and press releases of names of space vehicle 
projects and illustrations and text that have been cleared and printed many times before. 

Rep. John Moss, chairman of the House Government Information Subcommittee, 
said he is “muchly concerned" about the directive. I lis staff has begun to look into the 
reasons for it and its implications. Rep. Moss said he is particularly concerned over 
whether the new order will interfere with the flow of information between NASA and 
the Defense Department, and whether Defense now may pursue space projects inde- 
pendently. possibly duplicating NASA’s work. 

Space secrecy has found a friend in Rep. Olin Teague, second-ranking Democrat on 
the House space committee, who is concerned over the military implications of space. 
He introduced a resolution that would express congressional intent to have the U.S. 
reveal nothing more to other nations about its space programs— civilian or military— 
until Russia actively participates in an armaments inspection system and discloses what 
it has learned through its space efforts. He said the two Soviet orbital flights, the 
tests of nuclear weapons and new long-range missiles and last summer's Tushino air 
show "are the cause for serious alarm." When U. S.-USSR space cooperation talks 
began recently. Rep. Teague said it was "utter stupidity" for the U. S. to expect to gain 
as much as Russia would. He also questioned the wisdom of pitting a scientist— Dr. 
Hugh Drvden. NASA deputy administrator— against Russian artillery general Anatoli 
A. Blagonravov (AW Mar. 26, p. 23). 

Operations in South Vietnam have lent impetus to a study now being made by 
the staff of the Joint Chiefs of Staff regarding a relatively slow, propeller-driven troop 
support aircraft for jungle work (AM' Mar. 26. p. 13). Meanwhile, the U, S. has added 
a 400-man Marine helicopter unit, using 16 H-34s. to its forces in South Vietnam. 

Fonuidable opposition to a bill authorizing a communications satellite corporation 
that would be part publicly owned and part privately owned by communications 
carriers is now expected on the Senate floor. A group led by Sen. Estes Kefauver and 
generally favoring government ownership claims 20 supporters and the ability to 
delay action for three weeks— which would in effect kill the bill. Senate commerce 
committee will complete its hearing this week. Acting Chairman John Pastore plans 
some amendments to further preclude domination of the corporation by the American 
Telephone &• Telegraph Co. 

Kennedy Administration, fresh from its victory in the steel wage and price situ- 
ation, “will attempt to describe the public interest" to aerospace companies and the 
machinists' and auto workers' unions, which are approaching a major round of labor 
negotiations, the President said last week. He said the government does not have 
the power "to enforce any collective bargaining agreement." but the public interest 
involved “in a program so important to the national security” will be pointed out to 
both sides. 

Intense political maneuvering over the development of 120-in.-dia. solid 
rockets for the Titan 3 continued late last week, with a possibility that the issue 
would be settled at the end of the week. One probability that remained was for a 
new' Phase 1 to be introduced, during which two contractors would carry prelim- 
inary development to the point of firing one rocket each. Defense Department fav- 
ored such a phase, chiefly to force a re-study of costs. Air Force was opposed on the 
basis that enough studies have been made. It wanted a single contractor with strong 
systems management experience. California, Connecticut. Utah and Idaho are inter- 
ested in the decision and the jockeying among congressmen has been as lively as that 
among the companies. 

Image of the next Russian space man: “Cosmonaut No. 3 ... is a most charming 
person,” according to the news agency Tass. "He secs good in everyone, he is loved 
by everybody and treats everyone with kindness and respect." 

Note to Pentagon planners— skip the technical paper scheduled for delivery at the 
American Physical Society convention in Washington this week and titled: "Scattering 
of Electromagnetic Radiation from Fuzzy Cloudy Crystal Balls." It concerns nuclear 
thcorv. —Washington Staff 
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NASA Contracts to Lay Stress on Quality 


Hardware reliability is considered vital; ©3-billion 
contracting program also will emphasize incentives. 

Bv Edward H. Kolcum 

Washington— Bold new procurement techniques aimed at increasing the 
quality of work and introducing incentives into the rapidly expanding space 
program— which may exceed S3 billion in contracts in Fiscal 1963— are being 
developed by National Aeronautics and Space Administration. 

Objectives are to eliminate technical problems on the production line rather 
than face the prospect of increasingly expensive failures in space, and to 


place a premium on over-all contractor 

Legal basis for NASA's procurement 
is the same as the Defense Depart- 
ment's, but the space agency is intro- 
ducing some variations in the degree 
of quality control it demands because 
each major item in the space program 
is becoming more expensive. The mili- 
tary services entered into missile devel- 
opment under heavy pressure of time 
and performance, with the number of 
development launches virtually unlim- 
ited. NASA faces the combined de- 
mands of near-perfect reliability— par- 
ticularly in manned flights— and a 
minimum number of development 
launches because of the high cost per 
launch. 

Apollo Reliability 

Reliability in the Apollo manned 
lunar landing mission is emphasized by 
the fact that the three-man crew must 
conduct a countdown and launch by 
themselves for the return from the 
moon to earth, whereas a launching 
from Cape Canaveral requires several 
hundred men. 

Cost of even a few launch failures in 
the Nora vehicle program would be- 
come prohibitive, and NASA would un- 
doubtedly lose much of its current pub- 


performance. 


lie and congressional support. Cost per 
launch of Nova is estimated at $80- 
S100 million, and the agency recognizes 
that each launch must meet its objec- 
tives for practical as well as scientific 
reasons. 

Quality Requirements 

The new quality assurance program 
becomes formal in about a week and 
will be an integral part of NASA’s space 
procurement actions in both prime and 
subcontracts dealing with hardware. 
Aerospace companies bidding on NASA 
jobs will be required to define their 
own quality control programs in their 
proposals and to submit monthly quality 
status reports. 

The agency is originating what is 
considered a bold experiment in in- 
centives for research and development 
work. The initial step is an experiment 
with overhead costs, but this could 
spread to direct costs and performance 
by systems contractors. 

In the plan under development, the 
contractor and NASA will negotiate on 
such overhead costs as bidding, bond- 
ing, Inbor relations and other business 
expenses which are not related to hard- 


Bundestag Halts German JetStar Order 

Bonn-West German Bundestag, giving the overall Fiscal 1962 defense budget 
a close survey in an effort to combat rising national costs, has denied requested air 
force funds for the purchase of 12 Lockheed JetStar executive transports planned 

Air force had planned to use the 12 IctStars to train future pilots of the Mach 2 
Lockheed F-104G interceptor in the use of the aircraft's North American Aviation 
NASSAR all weather fire control system. Training now reportedly will be conducted 
in DC-3 type aircraft modified for this purpose by Hamburger Flugzcugbau in Ham- 
burg. 

Tire German firm also recently announced plans for prototype production of a 
6-to-14 place twin-jet transport designated the HFB.320 and roughly in the same 
category as the 12-placc JetStar. HFB.320, with first flight scheduled in late 1963, 
undoubtedly could be modified as a NASSAR trainer at a later date if ordered by 
the German air force (sec photo on p. 105). 

Bundestag, in its review of the defense budget, also has questioned Defense Min- 

sortium production program for the F-10-IC. ^ ^ 


ware production. If the contractor can 
reduce these costs below the negotiated 
figure, his fee could be increased to the 
statutory 15% maximum, rather than 
the 6.5% fee which is the NASA aver- 
age. 

The agency intends to experiment 
with this program briefly and, if it is 
successful, to extend it to some of its 
major programs such as Scout and 
Gemini, for which cost histories exist. 
Incentive Difficulties 

Difficulty NASA faces with incentives 
is defining targets for hardware that has 
never been made before. The require- 
ment for a formal quality assurance 
specification is much more pressing be- 
cause of the nature of the agency’s 
business— it must buy a small number of 
a wide variety of components, all of 
which must be highly reliable and many 
of which must be qualified for manned 
flight. 

Preliminary versions of NASA’s qual- 
ity requirements are included in the 
Apollo contract with North American 
and the Gemini contract with McDon- 
nell Aircraft. 

George Vecchietti, assistant director 
of NASA’s Procurement and Supply 
Division, told Aviation Week the new 
quality control specifications place more 
stringent requirements on contractors 
because the ultimate objective is per- 
fection. 

The specifications, known as the 
NPC 200 series, consist of these pro- 

• Quality program for space systems 
contractors, which details requirements 
for major contractors with design, de- 
velopment and fabrication responsibili- 
ties. They will be required to write the 
quality program plan for the project as 
it is developed, and to define design 
control, drawing and specification re- 
view procedures, qualification tests, con- 
trols for fabrication and processes, and 
to relate their quality program to re- 
liability. 

Howard M. Weiss, chief of NASA 
Quality Assurance Programs, said this 
specification, designated 200-2, will 
provide more product verification than 
Iras been possible previously, primarily 
because of the degree of detail that 
must be planned and documented to 
assure quality. 

• Inspection system for suppliers of 
space materials, parts, components and 
services, developed mainly for contrac- 
tors without design or development re- 
sponsibilities. Contractors operating 
under this specification, called 200-3, 
may be required to prepare a written 
inspection plan. 

Both major contractors and suppliers, 
Weiss said, will be required to detail 
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First squadron of Titan X intercontinental ballistic missiles entered the operational inventor}' of Strategic Air Command at Lowry AFB, 
Colo. Apr. 18. Three missiles from one of three launch complexes manned by the 72-tth Strategic Missile Squadron, 451st Strategic 
Missile Wing, are shown above in elevated firing position. Squadron has three complexes with a total of nine Titan Is. Titans are not 
combat ready, since they are not integrated into SAC’s retaliatory plan, but could be fired in event of war. Crew training is lagging behind 

Olid squadron of Titans will be turned over to SAC before mid-May. 


First 1 SAC Titan 1 Squadron Activated at Lowry AFB 


troubles and malfunctions and to docu- 
ment corrective action they have taken. 
• Quality assurance for inspection agen- 
cies, designated 200-1, is designed to 
establish requirements for NASA and 
Defense agencies which will manage 
the quality assurance program. Gen- 
erally, their responsibilities are to de- 
velop quality assurance and inspection 
plans, monitor the quality assurance 
system among contractors and prepare 
monthly quality status reports. 

These procedures will give NASA for 
the first time a direct formal control 
over the quality of the hardware it buys. 
There are no punitive measures for non- 
compliancc and non-performance; 
rather, Weiss feels the program will be 
an incentive since the agency will ac- 
cumulate histories which will be used 
in future source selections. 

Because NASA’s procurement system 
is fully dc-centralized, the agency’s field 
centers will manage the quality control 
requirements as part of their over-all 
contract supervision. Continuous assess- 
ment of product quality will be made 
by visits to plants, quality surveys and 
review of quality data, regular and 
"trouble" reports, investigations and 

The contractor’s role in this re-em- 
phasis of quality, in addition to making 
liis quality program plan a part of his 
bid proposal, includes documenting his 
test and inspection procedures, com- 
ponent and end-item test and inspec- 
tion procedures, end-item test plan, and 
quality status list, a complete survey of 
each part that goes into a system. 

Quality assurance for major contrac- 
tors operating under NPC 200-2 in- 


cludes activities in feasibility studies, 
design and development, purchase, ma- 
terials, parts, components, system assem- 
bly. final checkout and space operations. 
Suppliers under NPC 200-3 are covered 
in quality' assurance for materials, parts 
and components. 

Weiss said major subcontractors and 
subcontractors with complex assembly 
design responsibilities will operate un- 
der 200-2, and some contracts will in- 
clude portions of both 200-2 and 200-3. 

Vecchietti said NASA is surveying 
its field installations to find areas where 
incentives arc practicable and useable. 

Although NASA’s average fee in cost 
plus fixed fee contracts is about 6.5%. 
if a contract involves “breaking" the 
state of the art, it can go as high as S 
or 9%. If it involves a simple inspec- 
tion of an off-the-shelf item, it can go 
as low as 0.5%. 

Decentralized Procurement 

The agency’s procurement actions arc 
decentralized because a huge num- 
ber-well over 100,000— separate con- 
tracts will be written in Fiscal 1962. All 
research and development contracts 
over SI million require the action of a 
source evaluation board, usually five to 
seven technical and administrative of- 
ficials headed by the chief of the pro- 
gram involved. 

On contracts of $1-5 million, the 
source evaluation board is convened at 
the field installation where the project 
is to be managed, and the center direc- 
tor can make a final selection. On con- 
tracts over S5 million, final selection is 
made by James E. Webb, NASA ad- 
ministrator, usually after consulting 


with Dr. Hugh L. Drydcn, his deputy, 
and Dr. Robert C. Seamans, Jr., asso- 
ciate administrator. 

NASA has evolved a routine pro- 
cedure for contracts starting with a re- 

S ! ues t for a procurement plan by the af- 
ected program office after a program 
has been approved. The procurement 
plan includes the solicitation period, 
bidder's briefing and type of contract 
to be used. While the plan is being 
drawn, the source evaluation board is 
nominated by the program chief and is 
appointed ori Seamans’ approval. 

The board establishes general criteria, 
such as the reliability and performance 
desired and the problems involved. It 
then assigns “weights” or values to each 
criteria heading. At the bidders' con- 
ference, prospective bidders are told 
what is desired but are not told specific 

When proposals arc received, the 
board is divided into technical and busi- 
ness committees, which apply the 
weight criteria to the written proposals, 
check company contracting histories 
with Defense Department and govern- 
ment auditors, and write their findings. 

The source evaluation board never 
recommends a contractor. Instead, it 
makes its findings in the form of a re- 
port. Early in NASA’s history, the 
agency did not release the recommenda- 
tion of the Project Mercury source eval- 
uation board because of its interpreta- 
tion of executive privilege. As a result 
of the furor that resulted in Congress, 
source evaluation reports now are in the 
form of findings, which can be released 
to Congress, rather than executive 
recommendations, which can not. 
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Defense Plans Shift in Contractor Policy 


By Katherine Johnsen 

Washington— Top Defense Depart- 
ment officials are focusing on earlier 
direct purchase of weapon system com- 
ponents and new standards for profits to 
prime contractors on work done by sub- 
contractors, Paul R. Ignatius, assistant 
secretary of the Army for logistics, re- 
ported last week to the Senate’s Perma- 
nent Investigating Subcommittee. 

During three weeks of hearings on 
the Nike program, the subcommittee, 
headed by Sen. John McClellan (D.- 
Ark.), has repeatedly highlighted the 
profits made by Western Electric Co., 
the prime contractor, and Douglas Air- 
craft Co., the major subcontractor, on 
the work of subcontractors— including 
profits on the profits of subcontractors. 

Extensive testimony last week showed 
that persistent efforts by the Army since 
1954 to break out the Nike program, 
launched in 1945, and eliminate mid- 
dleman profits to Western Electric and 
Douglas were effectively blocked by 
Western Electric. Breaking out involves 
procurement directly from the manufac- 
turer, rather than through a weapons 
system contractor. 

Ignatius also told the subcommittee 
that he had recommended a company- 
by-company analysis of major weapon 
system contractors "to see what they 
need to keep healthy." 



Lt. Gen. John H. Hinrichs, Army 
chief of ordnance, said that Army has 
already worked out an improved pro- 
gram for Nike Zeus production— which, 
he told Aviation Week, is under “ac- 
tive consideration" by Defense Secre- 
tary Robert S. McNamara. It is based 
on Army's experience with Nike Ajax 
and Nike Hercules. The program being 
considered is “much smaller” than the 
S10 billion that has been mentioned, 
Western Electric Vice President C. R. 
Smith said. 

Western Electric's Nike business 
dropped SI 00 million in 1961 and is 
expected to drop another S100 million 
this year, leaving the company very little 
government business unless Zeus is put 
in production. Smith said. The Fiscal 
1963 defense budget earmarks S105 
million for Nike Hercules. 

Army Ordnance Missile Command 
and Western Electric have already es- 
tablished a joint organization at Bur- 
lington, N.C. for top management and 
responsibility for the Zeus program, 
Gen. Hinrictis reported. He said West- 
ern Electric has formally recognized 
that the Armv intends a progressive 
break-out of Zeus elements. To make 
this possible, he added, design docu- 
mentation is being scheduled in the 
development period. 

A subcommittee summary showed 
that on 17 Nike Ajax/Herculcs con- 
tracts, starting in 1951 and with a total 
cost to the Army of SI. 5 billion. West- 
ern Electric and Douglas received a 
total $114.6 million in mark-ups on 
subcontracts and purchases: Douglas. 
$37.3 million and Western Electric 
S77.3 million. Mark-ups were over 
and above firms' in-house costs, includ- 
ing general and administrative expense. 

Douglas profit on the SI. 5 billion 
program was 7.6% of total cost, or 
44.3% of the company’s own effort- 
excluding mark-ups— according to the 
subcommittee's calculations, which were 
verified by both Douglas and Western 
Electric. Western Electric's profit was 
7.9% based on cost, or 31.3% based on 
the company’s own effort. 

Western Electric's Smith emphasized 
to the subcommittee that mark-ups on 
subcontracts are a standard, long-stand- 
ing procedure in defense procurement 
and that if they are eliminated the fee 
or profit to the prime contractor for his 
own effort would have to be much 
higher. 

“The fact is that mark-ups applied to 
subcontracts were simply a part of the 
pattern we negotiated with the Army 
to arrive at an over-all profit for the 
over-all job we did," Smith observed. 
"They were not designed as a specific 
measure of the contribution that we 


made to each subcontract." 

He said that relating total profit to 
in-plant effort has no standing in eco- 
nomics or accountancy. 

“By this standard,” Smith said, “the 
profits of the firm that maximizes its in- 
plant effort without regard to considera- 
tion of cost or efficiency would appear 
more reasonable than those of the firm 
that sets out to do a good job by more 
familiar standards.” 

McClellan disagreed with Smith that 
Western Electric’s profits, related to in- 
vestment devoted to government busi- 
ness, of 13% after taxes for the 1951-60 
period were "reasonable." This com- 
pared with a 9 to 10% return on in- 
vestment for Western Electric’s tele- 
phone business. 

The profits of the other 20 top gov- 
ernment contractors which averaged 
15% on investment over the 10-year 
period, McClellan suggested, “also merit 

A sidelight developed by the sub- 
committee was that Western Electric 
was re-imbursed under Nike contracts 
for S3 million it paid in rent for two 
government-owned plants in North 
Carolina, and also received a $290,000 
profit on the S3 million. When Mc- 
Clellan asked, “Why didn't the gov- 
ernment just let you use the plant and 
cut out the S3 million and the profit 
too?,” Smith said the situation is being 
corrected. He pointed out that regula- 
tions have precluded rent-free plants 
because of the competitive advantage it 
gives the contractor. 

Bomarc program, on which Boeing 
Co. was the prime contractor, is the 
next major program slated for subcom- 
mittee hearings May 2. 

As with the Nike case, the focus 
will be on Boeing’s profits on the work 
of its subcontractors. Companies ex- 
pected to precede Boeing in testifying 
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Piasecki 16H Testbed Undergoing Flight Tests 

Turbine-powered Piasecki Model 16H five-place helicopter testbed has exceeded 117 ntph. during flight tests at Philadelphia Interna- 
tional Airport. Top speed reached so far was made with the landing gear down and cockpit unfaired and using 64% power. Short-span 
wing, designed to unload tile main rotor during forward flight, was not attached to wing root at the time of first flight, above. Wings 
currently are being installed. Initial test flights were used to test the anti-torque and directional control capability of vanes in the heli- 
copter's ducted tail propeller. Forward flight tests followed. The 1611 is powered by a 500-shp. Canadian Pratt & Whitney PT6 gas tur- 
bine engine. Company isaiming at a cruise speed of more than 150 nipli. and expects to receive Federal Aviation Agency certificate of 


arc: Lear, Inc.. International Telephone 
and Telegraph Co,, Wcstinghousc Elec- 
tric Co., Aerojet-General Corp., Food 
Machinery & Chemicals Corp., and 
Thiokol Chemical Corp. Robert Thar- 
rington, assistant general manager, aero- 
space division, will head Boeing's wit- 

A General Dynamics/ Astronautics 
subcontract for cables under the Atlas 
program is scheduled for a one or two 
day hearing. According to Jerome Adlcr- 
man, the subcommittee counsel, the 
case is an outstanding example of big 

Testimony developed that Western 
Electric opposed break out of key ele- 
ments in the Nike Hercules system" until 
production was phasing out and there 
would be little, if any further procure- 
ments. Army generally bowed to the 
contractor rather than have Western 
Electric withdraw its responsibility for 
the functioning of the system as a 
whole. There was no significant break 
out in the Nike Ajax program. 

Army paid S23 million for Ajax 
manufacturing information so it could 
break out the program after the decision 
had been made to move its Hercules 

Western Electric voluntarily recom- 
mended direct Army procurement of 
the Hercules airframe from Douglas in 
June, 1961— after steadfastly opposing 
this for four years. The subcommittee 
noted that Western Electric's letter to 


the N. V. Ordnance District making 
this recommendation followed by a few 
weeks the start of its investigation. The 
Fiscal 1963 buy is expected to be the 
final Hercules purchase. 

Walter Herr. Western Electric's 
manager of government contracting, 
testified that a few break outs made 
by the Armv over Western's opposition 
—for trailers, launchers, and sustaincr 
motors— were proved to be correct, on 


Washington— Applications arc being 
sought for Gemini and Apollo crew can- 
didates by the National Aeronautics and 
Space Administration, which has set 
qualifications generally similar to those 
used when the seven Project Mercury 
astronauts were selected three vears ago. 
A maximum of 10 new pilots will be 

Major differences arc that candidates 
must be five years younger than the 40 
years age limit in the Mercury, and pro- 
gram has been opened to civilian, as well 
as military test pilots (AW Mar. 19. p. 
34). Mercury was restricted to military 
experimental pilots. 

General qualifications arc a degree 
or equivalent in biological sciences or 
engineering; experience in jet test flying 
with preference given those presently in 
this field: test pilot rating obtained 
through the military, NASA or indns- 


hindsight. He assured that the com- 
pany plans to apply its break out ex- 
perience on I lerculcs to Zeus. 

On the trailers, the price to the 
Army went from $20,000 before break 
out to S10.700 in a procurement from 
Douglas, to SI 0,300 in a procurement 
from Fruehauf Trailer Co., the manu- 
facturer. When the trailer procurement 
was opened to competitive bid. the 
price dropped to S 5.300. 


trv; age under 35 at the time of selec- 
tibn next fall: height limit of 6 ft. 

NASA is attempting to develop a uni- 
form pay scale for the astronauts. Sal- 
aries of the Mercury pilots range from 
SS00 to SI, 130 per month, depending 
on rank, and the agency would like to 
equalize the pay probably at the scale 
of its own engineering test pilots, which 
reaches about $16,000 annually. 

At the time of the Apollo lunar land- 
ing flights, NASA wants a pilot pool of 
about 21 astronauts, which will require 
another selection in two or three years. 

Applications for the present group 
should be sent bv June 1 to Robert R. 
Gilruth. director of the Manned Space- 
craft Center in Houston. Interviews 
and written examinations will be con- 
ducted in July followed by physical 
examinations. Final selection will be 
in September. 


NASA Seeks Gemini, Apollo Crews 
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NASA Studies Hypersonic X-15 Follow-on 


hind them. Cost to date of the X-15 
program is about S250 million. 

Stack emphasizes that all this data— 
size, weight, number of aircraft and pro- 
gram cost— is currently based only on 
rough estimates, and tfiat the configura- 
tion shown here in an artist's concep- 
tion is only one possible layout for such 
an aircraft. 

Opposition Encountered 

There is strong sentiment for and 
against the program within NASA. 
Stack’s office wants to carry through the 
program as an extension of the long 
series of X-aircraft. Stack sees the 
project as one of the logical functions 
of the agency; he has long been an 
advocate of stronger support of aero- 
nautical programs within NASA. 

Opponents of the proposed aircraft 
feel that the step is too large to be 
started now, and that too many tech- 
nologies have vet to be developed in 
order to make such a flight vehicle pos- 

But whether or not a top-level 
NASA policy decision supports the 
study, some observers believe the proj- 
ect will continue. Because of the simi- 
larity between some of the proposed 
capabilities of the experimental design 
and the requirements for the Air Force's 
Aerospace Plane, there has been in- 
formal indication that USAF would he 
willing to fund development if NASA 
docs not. 

But it is obvious that then the 
research objectives of the program 
would be directed away from the scien- 
tific aims currently in NASA's thinking 
and toward end results more in line 
with military weapon development. 

Basic aerodynamic properties of pos- 
sible configurations now arc under- 
stood to some degree. Stack says, but 
both powcrplant and structure pose for- 
midable technical problems. 

Fuel Requirements 

The requirement to sustain hyper- 
sonic-cruise Mach numbers demands a 
fuel other than the standard hydrocar- 
bons, and hydrogen is probably the best 

The amount to be carried would 
be large, which in turn means very 
large volume because of the low density 
of liquid hydrogen. Standard hydrocar- 
bons weigh from six to seven pounds 
per gallon; liquid hydrogen weighs about 
six-tenths of a pound per gallon. 

This means that the liquid hydro- 
gen tank would dominate the structure, 
and that it would have to double as 
load-carrying structure in order to keep 
operating weight empty at a minimum. 

Stack pointed out that the X-l 5 de- 


By David A. Andcrton 

Washington— Hypersonic cruise re- 
search aircraft with orbiting capability is 
being studied by National Aeronautics 
and Space Administration's Office of 
Aeronautical Research as a follow-on to 
the North American X-15. 

The aircraft could be used to demon- 
strate some of the powcrplant and aero- 
dynamic techniques of USAF's proposed 
Aerospace Plane, as well as to develop 
the technologies of recoverable boosters, 
hypersonic transports and orbiting 

Minimal studies of the concept by 
the NASA office envisage an aircraft 
with a maximum length on the order 
of 90 ft., and a maximum takeoff weight 
of 100,000 lb. The research plane 


would have the ability to take off and 
land at sites such as Edwards AFB, and 
would not require a launching vehicle 
as many predecessor X-craft did. 

John Stack, NASA's Director of Aero- 
nautical Research, hopes to conduct a 
12-month study of the generalized char- 
acteristics of such a design before asking 
industry to submit proposals. It is prob- 
able that that phase will include some 
funded studies by industry in specific 
problem areas where NASA's in-house 
capabilities are lacking. 

The entire program, as currently seen 
by Stack and others, could call for three 
flight-test aircraft. One estimate is that 
it could cost a billion dollars to get the 
program to the status of the X-l 5 proj- 
ect today; three flying vehicles with 
about half of the flight-test program be- 


AVIATION WEEK artist's concept of hypersonic cruise aircraft shows possible layout. 
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sign speed limits were set by contem- 
porary metallurgy, and were chosen to 
keep skin temperatures under limit 
values of 1,200 to 1.500F. “There was 
no need on that program for ‘nnob- 
tainium,' " said Stack. In contrast, the 
design performance of the new research 
aircraft will demand new alloys, new 
insulations and new ceramic coatings. 

In addition, there will be extreme 
temperature differentials through the 
aircraft, ranging from the — 423F level 
of the liquid hydrogen to the several- 
thousand degree values generated in 
combustion or on the skin. This will 
demand unusual structural layouts as 
well as new materials and processes. 
Basic Engine 

Stack said the powcrplant would be a 
turboramrocket, including an oxvgen 
recovery system for the Aerospace Plane 
cycle. The basic engine might combine 
the three types in one unit, but it is 
more likely that there would be two 
separate powerplants on the new X-air- 
craft. 

For takeoff and acceleration to Mach 
5, a hydrogen-burning turbofan engine 
would probably be used. This tech- 
nology has been developed to some ex- 
tent bv Pratt & Whitney Aircraft (AW 
Apr. 2, p. 55). The oxygen collection 
cycle takes place at hypersonic Mach 
numbers; to accelerate the vehicle from 
Mach 5 to a speed approaching Mach 
10, a hypersonic ramjet would be used. 
This could also be a hydrogen bunicr. 

During acceleration to hypersonic 
speed, a special intake system would 



collect air. which would then be proc- 
essed through a liquefaction cvcle. 
Liquid nitrogen would he rejected from 
the cycle, although it might be saved on 
board the airplane to be used in some 
other applications. The liquid oxygen 
would be stored in tanks. 

At the end of the collection period, 
when the aircraft had reached Mach 
10, the liquid hydrogen fuel and liquid 
oxvgen would be burned in a rocket en- 
gine to accelerate the aircraft to orbital 
speed. This type of powcrplant also 
has considerable background behind it; 
one cycle has been developed at Mar- 
quardt Corp. and is code-named LACE, 
for Liquid-Air Cvcle Engine (AW' Nov. 
6, p. 59). 

Stack says this aircraft would provide 
real advances in the state of the art of 
many current technologies, as well as 
providing a basic research aircraft tool 
for post-1970 space exploration. 

Ranger, Saturn, UK-1 
Fill Launch Schedule 

tific satellite and a ballistic flight '"of a 
Saturn booster are scheduled at the At- 
lantic Missile Range this week, with 
priority given the Ranger 4 in the sec- 
ond attempt to rough-land a payload 
on the moon. 

The Ranger window— time period in 
which the launch can be made— is Apr. 

Launch will be along the same 
trajectory planned for Ranger 5 (AW 
Fel). 5, p. 50). and the payload and in- 
strumentation will be the same. 

Second Saturn 1 test booster, desig- 
nated SA-2, will be launched on a bal- 
listic trajectory Apr. 25 if the Ranger 
is launched before then. The UK-1 
ionospheric satellite— a U.S. satellite 
structure containing British instruments 
—is scheduled Apr. 26. 

Ranger launch schedule is: 

• Apr. 23— SS-inin. window from 3:09 
p.m. (EST) until 4:37 p.m. Transit 
time to moon is 65 hr. 1 min. 

• Apr. 24— 92-min. window from 3:43 
p.m. to 5:15. Transit time is 64 hr. 12 


• Apr. 25— 98-iuin. window from 4:08 
p.m. to 5:46 p.m., with a 63 hr. 27 min. 
transit time. 

National Aeronautics and Space Ad- 
ministration scrapped plans to install a 
cutoff valve in the Atlas booster which 
would operate on ground command be- 
cause there was insufficient time to 
make this modification and still meet 
the launch window requirement. The 
Atlas attained an excessive velocity in 
the Ranger 3 mission. 

The 730-lb. spacecraft, to be launched 
by an Atlas Agcna B. contains moon 
quake, lunar photography, gamma rav 
and radar reflectivity experiments. 

Tlie SA-2 launch is the second in a 
program of 10 Saturn development 
flights leading to Apollo earth-orbital 
mission assignments for the vehicle. 
First C-l test vehicle. SA-1, was 
launched Oct. 27. reaching an apogee 
of 85 mi. and a range of 21 5 mi. (AW 
Nov. 6. p. 30). 

The 132-lb. S-51 international satel- 
lite is designed to orbit from 200-600 
mi. and will be launched by a NASA- 
Douglas Delta vehicle. After a failure 
in its initial use. Delta has been suc- 
cessful in seven satellite launch at- 
tempts. 
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Out-of-Atmosphere Flight Tests 
Will Expand X-15’s Research Role 


Washington— Two of the three 
North American X-15 hypersonic re- 
search aircraft are being assigned to a 
new scries of experimental flight tests 
planned around the capability of the 
X-l 5 to operate out of the atmosphere. 

A minimum of 55 flights will be 
added to the original X-l 5 flight pro- 
gram, largely for investigations in space 
and aeronautical sciences. One major 
program-an experiment in ultraviolet 
stellar photography— has already begun 
at the University of Wisconsin under 
a contract awarded by the Office of As- 
tronomy and Solar Physics of the Na- 
tional Aeronautics and Space Adminis- 

This experiment and other associated 
work will furnish backup and instru- 
mentation data for NASA’s Orbiting 
Astronomical Observatory program. 
Typical test work also will include col- 
lection of micromctcoroids, measure- 
ment of atmospheric density, and meas- 
urement of the ultraviolet background 
of both earth and sky. 

The original test program of the X-l 5 
is about half-finished; it was planned to 
explore the phenomena of aerodynamic 
heating, control, hypersonic aerody- 
namics and structures, biomedical as- 
pects of manned aircraft and exit from 
and re-entry into the earth’s atmosphere. 
The additional 35 flights will add about 
two years to the total program. 


NASA and the Air Force have ap- 
proved the follow-on experiments that 
arc now scheduled and are funding 
them jointly. Approximately S10 mil- 
lion has been allocated for this year by 
USAF, and about S7 million by NASA. 

X-15 altitude performance range puts 
it above balloons and below satellites, 

space scientists. Use of the X-15 for 
these studies complements the use of 
sounding rockets, but the X-15 can 
carry a much larger payload and is, of 
course, recoverable. 

Cost of each X-15 flight is about 
$300,000, which places it high above 
some sounding rockets, but cheaper than 

All of the data collected will be re- 
turned on film, with more bits of in- 
formation than can currently be handled 
by payload-sized telemetry. There is a 
further advantage that instrumentation 
can be recalibrated after a flight as well 
as before, so that the effects of any shift 
in base lines or hysteresis in the system 
can be determined exactly. 

Third X-15, modified to use an adap- 
tive control system, is not part of the 
expanded scientific program. Its next 
few flights will investigate the high an- 
gles of attack associated with recovery 
from high altitudes at the attitudes re- 
quired to keep dynamic pressure at a 


Aerojet Will Develop 
Propulsion for Apollo 

Washington— Aerojet-General Cor)), 
will be awarded a contract to develop 
the propulsion system for the Apollo 
service module using the same propel- 
lants as in both Titan 2 stages. 

Negotiations between Aerojet and 
North American Aviation Space and 
Information Systems Division, prime 
Apollo contractor, are under way and 
the contract will be valued at about 
SI 2 million. 

Service module propulsion system 
will be used for abort, course control 
and lunar takeoff (AW Mar. 19. p. 32). 
The pressure-fed engines will be fueled 
by storable hypcrgolic propellants, nitro- 
gen tetroxideand Aerozine-50, the latter 
an Aerojet development consisting of an 
equal mixture by weight of hydrazine 
and unsvmmetrical dimcthvlhvdrazine 
(UDMH). Thrust can be' controlled 
over a wide range to a maximum up to 
20,000 lb. 

In other major contract develop- 
ments in manned space flight, proposals 
will be due Apr. 23 at Langley Research 
Center on the Little Joe 2 launch 
vehicle to be used for Apollo spacecraft 
ballistic development flights, and Wcst- 
inghouse Electric Air Arm Division won 
a contract for the radar system to be 
used in Gemini two-man spacecraft 
rendezvous missions. 

Little Joe 2 will be a cluster of seven 
Aerojet Algol solid propellant motors, 
to be launched from Pad 5 at the 
Atlantic Missile Range to qualify design 
of the Apollo vehicle (AW Mar. 19, 
p. 32). Proposal requests went to 
major airframe contractors last month. 

This vehicle follows a concept origi- 
nated to qualify the design of the Proj- 
ect Mercury capsule and escape system 

other severe aerodynamic conditions. 

The Wcstinghonse contract was 
awarded bv McDonnell Aircraft Co., 
prime contractor to National Aero- 
nautics and Space Administration for 
the Gemini two-man spacecraft. West- 
inghouse has long been the Navy's 
primary supplier of airborne radar for 
interceptor aircraft, including the Me 
Donnell F4II. The company also built 
the terminal guidance for the USAF- 
Boeing Bomarc missile system. 

Aerojet has had considerable experi- 
ence in storable propellants, using in- 
hibited red and white fuming nitric 
acids in combination with UDMH in 
its Able, Ablestar, Delta, Vanguard and 
Aerobee stages. 

Brainerd Holmes, director of NASA’s 
manned space flight program said the 
propulsion system for the Apollo service 
module has "one of the most vital roles 
in the Apollo spacecraft," with a re- 
liability of 99.9% demanded. 
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BRISTOL T.188 stainless steel research aircraft, designed to eventually reach Mach 3 speeds, 
lifts off on its first flight last week. 


Mach 3 Rristol T.188 Research 
Aircraft Completes First Flight 


European Space Unit 
Agrees on Program 

London— Seven nations last week 
agreed to a convention formally estab- 
lishing a European Launcher Develop- 
ment Organization (ELDO) aimed at 
launching a series of satellites by 
1965-66. using de Havilland Blue Streak 
as primary booster (AW Apr. 9, p. 28). 

In addition to the United Kingdom, 
signatories pledged to formulate a work- 
ing program are Australia, Belgium, 
France, West Germany, Italy and The 
Netherlands, according to Minister of 
Aviation Peter Thomevcroft. 

Under the plan, the French will de- 
velop the second stage— probably Ver- 
onique— and the West Germans will 
head a design team for the third stage. 
The Italians are working on the first 
satellite configuration. 

Final signings came just two years 
after the controversial cancellation of 
Blue Streak as a military weapon. How- 
ever, a number of countries have 
dropped out of the civil launch pro- 
gram since it was first pushed by Thor- 
neycroft in an unprecedented interna- 
tional sales drive. They arc Spain, 
Sweden, Switzerland, Denmark, Austria 
and Norway. 

Australia’s contribution will be use 
of the Woomera rocket range. Britain 
will contribute, over a five-year period, 
$81 million. Other shares are France 
$51 million. West Germany $45 mil- 
lion, Italy S21 million and Belgium and 
The Netherlands, $6 million each. 

Headquarters for the European 
Launcher Development Organization 
will be in Paris. The group will be gov- 
erned by a council of national repre- 
sentatives. The senior staff will be ap- 
pointed by the council. 

However, in West Germany, the 
Bundestag finance committee has rec- 
ommended that the Fiscal 1962 budget 
request of S8.5 million for ELDO be 
trimmed by about $5 million and that 
anticipated funding programs be ap- 
proved by the committee on a step-bv- 
step basis before being spent. 

Dr. Seigfrid Balke, minister of atom- 
ics and space research, told German air- 
craft industry representatives that the 
committee ruling will be debated in the 
Bundestag when West Germany's entry 
in ELDO comes up for formal ratifica- 
tion. Balke said the industry can meet 
the ELDO schedule and deliver a third 
stage to Woomera in 1965. 

The Italian National Council of Re- 
search last week was accelerating de- 
sign of a satellite which will be launched 
next year by a Scout rocket from a ves- 
sel in the Indian Ocean near Somalia. 
This program is being conducted in co- 
operation with NASA. The Italian gov- 
ernment appropriated $2.4 million for 
the Scout launch project. 


London— Bristol T.188 stainless steel 
Mach 3 research aircraft successfully 
completed its first flight Apr. 14 from 
the Bristol Aircraft plant at Filton, Eng- 
land. The aircraft is now at Boscombc 
Down for extensive ground checks of 

en ?iloted by "Bristol' Chief Pilot God- 
frey Autev. the aircraft was aloft 22 
min. Autcy said top speed reached was 
300 kt. at about 1 5,000 ft. Approach 
speed has been classified, but Autcy 
described handling characteristics as 
much like the Hawker Hunter, 

Second Aircraft 

Second T.188 now is being built at 
Bristol and will roll out at the end of 
this year. Another T.188 airframe is 
at Royal Aircraft Establishment. Farn- 
borough, for heat tests. 

Ministry of Aviation said the aircraft 
will be used for research into problems 
of supersonic flight, and also for a 
military program. Referring to the lat- 
ter. Dr. A. E. Russell, technical direc- 
tor of Bristol, said there are no immedi- 
ate plans to mount ramjet engines in 
the T.18S. 


Initial flight test program will center 
on speeds well below Mach 3 for which 
the airplane is designed, he said. Power- 
plants arc two de Havilland Gyron 
Juniors which are not designed for 
Mach 3 performance. 

However. Dr. P. H. Calder, de Ilav- 
illand engines development chief, said 
that new Gyron Junior engines are now 
on the testbed and will have the Mach 
3 capability with what he called “minor 
internal modifications." Externally, 
the new engines will be identical with 
the present powcrplants, lie explained. 
Each produces 14,000-lb. thrust. 

Dr. Russell said flight test program 
probably will be run over water, to 
reduce the problems of supersonic 
noise. First airplane probably will be 
grounded for at least a month to reduce 
data and check the hardware. 

The T.1S8 is Britain's second air- 
craft designed to explore the supersonic 
transport regime; the other is the Hand- 
ley Page slim delta, to investigate 
handling at low speeds, and a third, 
still being built, is the Fairey FD. 2 
with a modified ogee wing, similar to 
that of the Sud Super Caravelle, 
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Space Patent Policy Criticized; 
Changes Urged by House Group 


Washington— Current patent laws 
should be rewritten to give the National 
Aeronautics and Space Administration 
more flexibility in determining whether 
title to an invention should be taken by 
the agency or given to the contractor, 
according to a report filed last week 
bv the I louse Science and Astronautics 
patents subcommittee. 

The subcommittee, headed by Rep. 
Emilio Q. Daddario (D.-Conn.), said 
NASA’s current patent provisions were 
harming the space program by dis- 
couraging the marketing of inventions. 
The patent section of the 1958 space 
act. Rep. Daddario said, "is too dan- 
gerous to the nation’s position in the 
space race to be permitted to stand.” 

Current law requires NASA to take 
title to inventions made by its con- 
tractors. Title can be waived by the 
agency, but the procedure is cumber- 
some. NASA itself until last year 
sought a change in the patent laws. 
The space agency did not renew the 
effort in Congress last year, partly be- 
cause it did not want to provoke a 
controversy which might interfere with 
its sharply increased budget requests 
and partly because patent problems did 
not appear severe (AW June 5, p. 37; 
Dec. 11, p. 27). 

Despite this lack of impetus from 
NASA, the subcommittee has pursued 


the investigation which started in Au- 
gust, 1959, with extensive hearings and 
last week issued a 27-page report. The 
parent House Science and Astronautics 
Committee is not expected to consider 
adoption of the report until May or 
June because of other business. And 
views are so divergent in the Senate 
about government patent policy that 
final congressional action probably will 
not occur this year without White 
House pressures. 

Even so, the subcommittee report 
represents the most up-to-date analysis 
by Congress of patent problems stem- 
ming from the 1958 National Aeronau- 
tics and Space Act. These were the two 
key subcommittee recommendations: 

• NASA's administrator should retain a 
royalty-free license to inventions made 
under space contracts, but should let 
the contractor keep title to the inven- 
tion unless the public interest dictated 
otherwise. This would reverse the pres- 
ent procedure whereby NASA takes title 
to the invention and later waives title, 
only if public interest dictates. 

• Contractors who were given title to 
space inventions but did not exploit 
them within five years should be re- 
quired to license other contractors to 
market the inventions. This authority 
should rest with NASA administrator. 

These recommendations are con- 


tained in a bill recently introduced by 
Rep. Daddario and endorsed by the ma- 
jority of the subcommittee. The bill 
also provides guidelines for determining 
whether the NASA administrator 
should obtain more than a royalty-free 
license to an invention. Such additional 
rights would be desirable under the bill 
if the “public health, safety or secu- 
rity" is involved; if the inventions made 
under the contract "depended in sub- 
stantial degree upon the prior or parallel 
conceptions of other parties under gov- 
ernment contracts;” or if the technical 
field is so new that any inventions in 
it would not be developed without 
"substantial government financing.” 

The subcommittee said the essence 
of industry’s dissatisfaction with NASA 
patent philosophy is twofold: 

• Government needs no more than a 
rovaltv-free license to inventions since 
it does not exploit federally owned pat- 

• When the government takes title to 
intentions, it reduces the incentive of 
the inventing contractor to exploit them 
commercially, delaying development. 

As for government objections, the 
subcommittee said that NASA and the 
Defense Department felt that requiring 
NASA to take title initially "not only 
made private contractors skittish about 
the kind of research they were willing 
to undertake for NASA, but they com- 
plicated and fouled joint research proj- 
ects which were extremely important 
to both agencies.” Defense is not re- 
quired by law to take title to its con- 

Answering the arguments that since 
the government pays for the research it 
should get any inventions stemming 
from it, the subcommittee said: "In 
very few instances does the government 
bear all the costs of developing inven- 
tions or even the major part of them. 
In the vast majority of cases the gov- 
ernment awards research contracts 
according to the experience, knowledge 
and skill developed by the contractor. 
The government takes advantage of a 
situation which exists. It puts up federal 
money in order to reduce this know- 
how and the ideas of the contractor 
into a state that is useful to the gov- 
ernment. This is what the government 
bargains for and what the taxpayer pays 

Rep. William Fitz Ryan (D.-N. Y.) 
dissented from the majority view ex- 
pressed by the nine-member patents 
subcommittee. He endorsed the present 
NASA patent laws, quoting Assistant 
Attorney General Lee Loevinger, who 
contended the subcommittee’s recom- 
mended policy would have “serious 
anti-competitive consequences” in the 
space technology field. Loevinger also 
said there is no indication that present 
NASA policy is discouraging contractors 
from seeking NASA contracts. 



Daimler-Benz PTL 6 turboshaft engine, to be unveiled next week at the Hanover Air Show 
in Germany, is designed to develop 1,050 hp. Power takeoff can be cither from the front 
or the rear of the engine. Over-all length is 70 in., maximum diameter is 20 in., and dry 
weight is 440 lb. Engine is a frec-turbine type, with a single-stage power turbine and a 
two-stage turbine driving the gas generator. The compressor has four axial stages followed 
by a single-stage radial compressor. Combustion chamber is annular. Comparable U. S. 
engine would be the early General Electric T58-6, which developed 1,050 hp. in a 55 in. x 
16 in. envelope for a dry weight of 271 lb. 
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the drop hammer forming of 880/990 parts. 




TITANIUM PARTS FABRICATION 








TITANIUM WELDING 


Id thin-gage titanium sinusoidal web 


SUPER ALLOYS 





GENERAL DYNAMICS | CONVAI F? 


PRE CISIOIST with SIMPLICITY 

FROM DELCO RADIO 

That’s the big feature in Delco Radio's new 175 VA and 250 VA static inverter power supplies. 
These all-transistor units offer increased reliability through simplified circuits. Both static inverters 
are designed for either airborne or ground applications and will withstand overload and output 
short circuit conditions indefinitely, delivering at least 110% of rated output before going into 
overload protection. Units automatically recover to full output upon removal of overload and 
short circuit. Units are designed to meet the environmental requirements of MIL-E-5272C. For 
further information on military electronics write Delco Radio’s Military Sales Department. 



SPECIFICATIONS 


175 VA STATIC INVERTER 
Input 

Voltage: 27.5 VDC ± 10% per Ml 
Output 


Distortion: 

Efficiency: 


115 V adjustable from 1 10 to 120 volts 
1-volt change for any variation of loa' 
tween zero and 110% of lull load, and i 
voltage between 25 VDC and 30 VDC 
■100 ± I cps. 

Frequency changes less than 1.0 cps. fi 
• load and input voltage 


ota I ham 


TATIC INVERTER 

:7.5 VDC i 10% per MIL-S I D-701 

250 VA single phase 0.6 lag to 1.0 power 


fact 


80% at fidl load 


i V adjustable from 1 10 to 120 volts 
soil for any variation of load between 
I 1 10% of full load, and input voltag 
sen 25 VDC and 30 VDC 


Less than 5% total harmonic 
80% at lull load 


DELCO 

RADIO 

Division 0/ General Molars • Kokomo. Indiana 
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THE FIVE O’CLOCK TAUBE 


The bird-like Rumpler Taubc sailed over ihe Care de l’fest 
seclion of Ihe city for nearly an hour with Ihe load of three 
small bombs and three message containers. Finally, when the 
bombs were dropped, surprised Frenchmen thought a gas 
explosion had struck the heart of the city. 

It was August 30, 1914. The impossible had happened. Two 
Ccrmuns-a pilot and his observer-had invaded Paris. And 
with each bomb came a weighted message attached to a 
7-foot banner in German colors. The pilot’s message: The 


German Army stands before the gates of Paris. You have no 
choice but to surrender.— von lliddessen. 

Leutnant Ferdinand von Hiddesscn was born on December 
17, 1887 in Westphalia. True to the traditions of his noble, 
military family, he entered military training for the German 
Army when he was 12 years old. At 25, he was a senior Leut- 
nant of Ihe 24th Regiment of Ihe Darmstadt Dragoons. 

But Ihe bright young officer yearned to fly. So in 1911, he 
became the 47lh licensed pilot to receive his wings from the 


Deutsche Luftfahrer-Verband and, in 
1912. flew the first German Airmail flight. 

When World War I began, he was 
assigned to Feld-Fieger-Ableilung II in 
Belgium, where he and his observers con- 
ducted some of the earliest military recon- 
naissance flights of the war, including the 
bombing of Paris. Following von Hiddes- 
sen’s dramatic assault on the French capi- 
tal, the city was bombed repeatedly by the 
Taube machines. 

After their initial panic, Parisians came 
to accept the somewhat regular appear- 
ance of German planes over the city. In 
fact, business boomed at sidewalk cafes 
in the late afternoon as patrons became 
more and more curious to get a look at 
what they called “the five o’clock Taube.’’ 

When the war broke out, nearly half of 
Germany’s army aircraft were of the 
Taube type— that is, bird-like in appear- 
ance and typical of a design principle 
originated by the Austrian engineer Dr. 
Josef Etrich. Others copied his design, 
and versions of the Taube soon were be- 
ing produced by more than 20 companies. 

The Rumpler type 4C Taube, last of that 
company’s monoplane series, first ap- 
peared in January, 1914. In July it set a 
world’s altitude record of nearly 20,000 
feet. The plane differed markedly from its 
predecessors. It featured rudimentary 
ailerons instead of the wing-warping prin- 
ciple of earlier models. Its 100-bp. Benz 
or Mercedes engine gave it a top speed of 
75 mph. and a 45-foot wing span helped it 
climb to staggering heights. 

Instead of becoming famous for the 
first bombing of Paris, von Hiddesscn 
received the Iron Cross for his feat and 
continued his observation missions, which 
most military men of the time considered 
the airplane's most important role in war. 
Early in 1915, while flying an Albatros 
biplane, von Hiddessen was shot down by 
French anti-aircraft fire near Verdun. 
Wounded slightly in one arm, he was sent 
to a prison camp for the duration of the 

W Today, at 74, von Hiddessen lives in 
the Black Forest and is revered by his 
countrymen as one of the “Old Engles” of 
German Aviation. 

Heritage of tlie Air 

One of the most inspiring chapters in 
the history of technical evolution is the 
story of the men and flying machines of 
World War 1. It is the highly personalized 
story of brave men —and the wood, wire, 
linen and rudimentary technologies that 
converted manpower to airpower. Today. 
Leach Corporation observes its 42nd year 
in electronics with the presentation of this 
Heritage of the Air series. 

★ ★ ★ 


Besides relays, we make telemetry 
receivers and miniature tape recorders. 


LOOK TO LEACH 

LEACH CORPORATION, 18435 Susana Road, Compton, California 
Export: Leach International S. A. 


Technical Director for Heritage of the Air 
is Lt. Col. Kimbrough S. Brown, USAF. 


House Passes $47.8-Billion Defense Bill 


By George C. Wilson 

Washington-House last week passed 
a bill to appropriate S47.S 59,49 1,000 
for defense for Fiscal 1963-a record 
peacetime amount slightly less than 
President Kennedy requested but con- 
taining more than he asked for such 
programs as the B-70 and the Air Force- 
Boeing Dyna-Soar. 

I louse passage represented an en- 
dorsement of President Kennedy’s basic 
decision to strengthen conventional 
armed forces as well as the nation’s nu- 
clear capabilities. Chairman George H. 
Mahon (D.-Tex.) of the House Appro- 
priations Defense Subcommittee said 
the resulting balance of forces repre- 
sents "a higher plateau" which would 
have been reached “sooner or later un- 
der any administration" because of the 
changing demands of the cold and hot 
wars threatening the U. S. 

Few Challenges Made 

There were relatively few challenges 
to the bill during House debate last 
week. The House followed the lead of 
its appropriations committee rather 
than its Armed Sen-ices Committee by- 
adding only S52.9 million to President 
Kennedy’s ‘ B-70 program. The Presi- 
dent sought SI 71 million for airframe 
and engine development and $52 mil- 
lion for radar and other components 
which could be used on the B-70. Tire 
House Appropriations Committee rec- 
ommended adding another S52.9 mil- 
lion to the components fund. The 
House Armed Services Committee had 
recommended increasing the B-70 pro- 
gram to S491 million so the Air Force 
could build three reconnaissance-tvpe 
aircraft (AW Apr. 16. p. 26). 

Rep. Melvin R. Laird (R.-Wis.) of 
the defense subcommittee said he had 
proposed adding S42 million to the 
Dyna-Soar program because "we must 
clearly recognize that if man can go 
into space for peaceful exploration and 
research, he can use this same environ- 
ment for military purposes. Those peo- 
ple in this country- that are today plac- 
ing all emphasis on getting to the moon 
at a cost of billions of dollars are mak- 
ing a mistake.” The $42 million addi- 
tion adopted by the House brings the 
Fiscal 1963 funding for Dyna-Soar to 
$157 million. 

Another member of the subcommit- 
tee-Rep. T)aniel J. Flood (D.-Pa.)-said 
it was a mistake not to add money to 
the Armv’s Nike-Zeus program (see p. 
24). “The Eisenhower Administration 
made a mistake for the last three years,” 
he said, “when they did not put money 
into this bill to study the long-range 
production of hardware so that when 


we did break through we could get into 
production. And the Kennedy people 
arc just as wrong because they have re- 
fused to do it.” Rep. Flood also de- 
cried authorizing another convention- 
ally-powered aircraft carrier rather than 
a nuclear one. 

All told, the House bill as it went to 
the Senate provided for increases of 

5698.792.000 and decreases of S766,- 

301.000 for a net reduction of $67,509,- 
000. The resulting S47.839.491. 000 
total compares with $46,494,956,000 
appropriated for the same purposes for 
Fiscal 1962 and $40,297,657,000 for 
Fiscal 1961. Military construction, mili- 
tary assistance and civil defense arc cov- 
ered in other appropriation bills still 
pending. 

Besides additions for the B-70 and 
Dy-na-Soar, the House voted these in- 
creases for other major military pro- 

•'lNIavy T3J-1 aircraft-S 16,970,000 to 
buy an additional 36 aircraft. The unit 
costs rose so sharply after the Air Force 
stopped purchasing its version of the 
aircraft, the T-39. that the Navy could 
buy only 16 with the SIS.lOOjOOO in 
the Kennedy Administration budget. 


Midas, Discoverer Shots 

Satellite launched at 10:56 a.m. EST 
Apr. 9 from Pt. Argucllo, Calif., by an 
Atlas D/Agcna B vehicle into a polar 
orbit was the Midas 5 infrared early- 
warning vehicle, intended to spot bal- 
listic missile launches. It is expected to 
transmit for 42 days from date of launch. 

damage inflicted by Van Allen belt 

P Satellite has not been identified by 
the Air Force, under a new Defense De- 
partment policy which permits no identi- 
fication of certain military space vehicles 
bv their proper names (AW Apr. 16, 
P : 35). 

Satellite boosted into polar orbit Apr. 
17 from Vandenberg AFB, Calif., bv a 
Thor-Agcna B vehicle carried three infra- 
red-ultraviolet radiometers for determin- 
ing disposition, concentration, and rcflec- 

ozone in the earth's atmosphere, as 
viewed from space. 

The satellite probably was Discoverer 
39 and served as a proving vehicle for re- 
fined equipment for the Midas early 

Indications are that a more definitive 
policy will be implemented which also 
will oblige contractors involved to use 
code designations, instead of popular 
names, when referring to military space 
boosters and satellites. 


The appropriations committee said the 
additional money “will maintain the 
production rate at an efficient and eco- 
nomical level" and result in savings of 
S5.6 million in the cost of procurement 
at the revised unit cost. 

• Mark 46 torpedo— SI 1.5 million addi- 
tional “to insure keeping this advanced 
type torpedo on a development and pro- 
curement schedule looking toward its 
fleet availability to meet the threat of 
the 1967-1970 'time period." The com- 
mittee said it expects the Navy “to 
make all possible efforts to keep this 
highly essential anti-submarine warfare 
weapon, which vastly increases the kill 
potential of our weapons systems against 
modem nuclear deep-diving subma- 
rines, on the desired schedule.” 

• Army reserve strength— S58.8 million 
additional to maintain the Army Na- 
tional Guard at 400.000 and the Armv 
Reserve at 300,000. 

Reductions Made 
These were among the cuts made by 
the House: 

• MMRBM: S20 million was taken 
from the Air Force’s SlOO-million re- 
search and development request for the 
mobile medium-range ballistic missile. 
The committee said that since the 
MMRBM program had been stretched 
out by addition of a "program definition 
phase” (AW Apr. 2. p. 22) the full 
amount could not be "profitably uti- 
lized.” The committee also said devel- 
opment of the weapon should not pre- 
cede international negotiations. 

• Advent— $5 million from the $100 
million requested. The committee said 
that since the Army was reviewing this 
communication satellite program, partly 
because of difficulties with the lifting 
capacity of the Centaur booster, the 
full amount requested probably could 
not be profitably used in Fiscal 1963. 

• C-141 transport— SI 0 million from the 
S207.7 million the Air Force requested 
for procurement. The committee said 
“despite the obvious commercial poten- 
tialities of the aircraft, no specific ar- 
rangements have been made with the 
producer to provide for a portion of the 
development and initial production 
costs to be shared with commercial 
sources.” The committee said such ar- 
rangements should be made “at once” 
and said it was making the reduction to 
“achieve this action.” 

• Non-profit corporations—? 5 million 
from the SI 66,039,000 the Air Force 
requested. “The value of such organiza- 
tions to the Air Force is not denied," 
the committee said, "but the committee 
feels that the continuing growth in con- 
tracts for such technical and manage- 
ment services pending further review of 
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the requirement is not advisable." 

The committee added a section to 
the defense bill limiting to 15% the 
amount colleges and other organizations 
could charge to overhead in arriving at 
costs for research contracts. Several 
university leaders wired members of 
Congress that such a limitation would 
impose severe hardships on their institu- 
tions. since their indirect costs often 
exceed 1 5% on government contracts. 

The appropriations committee did 
not repeat its action of last year and add 
a section to its bill restricting defense 
advertising. Committee spokesmen said 
corrective action taken bv the Defense 
Department since last year made the 
statutory restriction unnecessary. 

BS.94 Engine Thrust 
May Grow to 10,000 lb. 

Geneva— First step in the planned 
development of the Bristol Siddclcy 
BS.94 variable-thrust turbojet engine- 
planned for the Foekc-Wulf 1262 
VTOL close-support aircraft probably 
will be the retrofit of a standard BS.75 
turbofan engine with fore and aft swivel 
nozzles added for vertical lift. 

Initial retrofit may be made sometime 
early next year on the BS.75 prototype- 
now undergoing test stand trials. 
Planned thrust growth will be from the 
present 7.550 lb. to 8,500 lb. on initial 
operational versions of the- BS.94. 
Thrust on later versions may be boosted 
to approximately 10.000 lb. Fore and 
aft nozzle arrangement for deflecting 
the engine's thrust from the vertical to 
the horizontal will be similar to that 
employed on the BS.53 prcsentlv power- 
ing the Hawker Siddeley P.1127. 

Under present planning, the West 
German air force hopes to adopt the 
FW.1262 as a standard close-support 
replacement for the Fiat G.91 (AW 
Apr. 9. p. 26). BS.94 in the Focke-Wulf 
design would be augmented bv two 
Rolls-Royce RB.162s for vertical lift. 



Hanover Show Draws 
170 Foreign Exhibitors 

Hanover-Fourth annual Hanover Air 
Show, which gets under way here this 
week, has blossomed into a wide-ranging 
international exhibit this year with a 
total of some 170 companies planning 

Running from Apr. 29 through May 
S at Hanovcr-Lcngcnhagen airport, the 
show is scheduled to include exhibits by 
at least 75 foreign firms. Among them 
are approximated 40 from France. 1 5 
from Great Britain and 10 from the 
U. S. Growth of the post-war West Ger- 
man industry is evidenced by its 
planned participation of about 95 air- 

manufacturers. including subsidiaries of 
U. S- companies. 

House Unit Approves 
Kennedy Science Plan 

W ashington— I I oust- Govern men t 

Operations Committee last week ap- 
proved President Kennedy’s plan to 
establish an Office of Science and 
Technology to coordinate government 
research programs. 

The House action came in the fonn 
of a vote against a resolution to dis- 
approve the plan to reorganize the ad- 
ministration of government scientific 
programs. Tire resolution now goes to 
the House floor where it also probably 
will be rejected. No similar resolution is 
pending in the Senate. The plan takes 
effect automatically if Congress docs 
not disapprove it. 

Elmer B. Staats, deputy director of 
the Budget Bureau, told the House 
Executive and Legislative Reorganiza- 
tion Subcommittee that the reorgani- 
zation would provide the President with 
a more adequate science staff and 

National Science Foundation. He said 
the government, through better coordi- 
nation of science programs, would save 
far more than the 5100,000 to SI 50.- 
000 additional cost involved in setting 
up the new office. 

Under the reorganization, the cur- 
rent post of presidential science adviser 
would become the director of the new 
science office. President Kennedy will 
appoint the director, and presumably 
will name Jerome B. Wiesner, present 
presidential science adviser, to the 
S21,000-a-ycar position. 

The director of the new Office of 
Science and Technology will both ad- 
vise the President and be answerable to 
Congress regarding federal science pro- 
grams. He also would take over some 
of the duties of the National Science 
Foundation, including the evaluation of 
federal scientific research programs. 


News Digest 


Production of all first stage engines 
for Titan 1 has been completed at 
Aerojet-General's Sacramento. Calif- 
liquid rocket plant. Production of all 
second stage engines is scheduled for 
completion by the end of this month, 
and company already has converted its 
manufacturing facility to accommodate 
production requirements for Titan 2 en- 
gine production. 

White House intervened last week to 
avert an Air Line Pilots Assn, strike 
against Pan American. Both parties 
agreed to submit a dispute over crew 
complement to final and binding arbi- 
tration. Arbitration board was directed 
to return an award by May 20. 

First successful three-stage firing of 
an Army Nike Zeus anti-ICBM from Pt. 
Mugu, Calif- was conducted last week, 
in the tenth successful test launch at 
the Pacific Missile Range base. There 
was no target or simulated intercept mis- 


Umbaugh Aircraft Corp. won dismis- 
sal last week of a suit filed in Federal 
Court, Tampa, Fla. on the grounds that 
the petitioner, A1 Waddill, Jr., of Hous- 
ton, Tex., was not a judgment creditor. 
Suit also was directed against Raymond 
E. Umbaugh and others associated in 
the U-1S gyroplane project. Waddill 
had asked a temporary injunction pre- 
venting Umbaugh from disbursing 
funds and appointment of a receiver. 
Waddill also is a partv to a suit involv- 
ing Umbaugh in a Baltimore. Md., state 
court (AW Apr, 9. p. 29). Maryland 
hearings will resume this week. 

Rohr Corp., Chula Vista, Calif- will 
build landing gear pods and doors for 
the C-141 turbofan jet transport, now 
under development for USAF by Lock- 
hced-Georgia Co. Subcontract for SI, 2 5 
million covers the first five planes. Rohr 
also has the C-141 jet engine pod sub- 


denied the requests of the Transport 
Workers Union and Flight Engineers 
International Assn., supported by In- 
ternational Assn, of Machinists, for a 
stay of the American-Eastern airlines 
merger now before CAB. 

Nordcn Division of United Aircraft 
will be headed by John N. Phillips, en- 
gineering manager since 1956 of Gen- 
eral Electric’s Radio Receiving Depart- 
ment. Utica, N. Y. lie will become gen- 
eral manager May 7, succeeding Robert 
A. Aspinwall, now UAC assistant treas- 
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AIR TRANSPORT 


Airline Competition Shifts Due in Canada 


Politics play key role as deficit-ridden carriers face 
new realignment of domestic routes and traffic. 

By L. L. Doty 


Montreal— Canada’s two major airlines, staggered by deficits and an unsuc- 
cessful year-long experiment with low fares, are headed for another realignment 
of their competitive positions on domestic routes (AW Jan. 9, 1961, p. 42). 

Meanwhile, the two carriers— Canadian Pacific Airlines and Trans-Canada 
Air Lines— have become embroiled in a minor price war, a direct result of the 
low-tariff test which proved that, while one road to an expanded market is 
through the low-fare route, it is not necessarily the direct road to a profitable 
operation. State-owned Trans-Canada, which initiated the rate experiment on 
Jan. 2, 1961, experienced a 21% traffic increase last year but, in the process, 
suffered the biggest net loss in its 25-year history— $6.4 million. 

Privately-owned Canadian Pacific, 


which promptly matched Trans-Can- system. It w 


ada’s lower rates last year, lost S7.6 mil- 
lion in 1961 and, despite an increase in 
revenue passenger miles, reported a de- 
crease of almost 2% in gross revenues 
generated on its domestic system. 

Earlier this year, Trans-Canada con- 
cluded that the only way it could pre- 
sent more losses was to hike its tariff 
level, and on Apr. 1, increased economy 
rates from SI to S16, depending on the 
length of the ' " jj 

which launched the rate battle," thus 
presenting two opposing operating 
philosophies which will force the gov- 
ernment to readjust the competitive 
patterns of the two companies. 

It is well known here that Prime 
Minister Dicfenbakcr's Conservative 
government wants to strengthen CPA 
as a pre-election demonstration of its 
firm endorsement of the free-enterprise 


nsuccessful in granting 


the airline authority to compete v 
TCA on the transatlantic route after 
Great Britain refused to give CPA traf- 
fic rights in London. 

The next anticipated government 
move will be the expansion of CPA's 
traffic rights on the transcontinental 
route. By offering lower fares, CPA 
will undoubtedly drain traffic from 
TCA. It will then be in a position to 
Canadian Pacific show that traffic demands exceed capa- 
the lower prices, city and, therefore, the restriction which 
prevents CPA from operating more 
than one round-trip transcontinental 
flight daily should be lifted. 

Feeling is high here that, once CPA 
builds up waiting lists for its single 
transcontinental flight, the airline will 
immediately ask for an easing of re- 
strictions on the route. And there is 
little doubt that the Conservative gov- 
imcnt will immediately grant such a 


reques 


FAA Engine Directive 

Electric ^SOS-23 1 turbofans have "been 

worthiness directive to replace a long 
list of parts every 200 cycles “to preclude 
low cycle fatigue failure” of the engine’s 
fan. a combination blade and bucket. 

A cycle involves starting the engine, 
running it at takeoff power and shutting 

flight. / 


The 


r of cvcl 


CJ805-23s are to be replaced with otlici 
described in a GE alert bulletin foi 
warded to all operators of the engine. 


mmediatclv grant si 

s determined t 


TCA i 

stick to the higher fa 
point to its losses, which-as a state- 
owned carrier— arc borne by the tax- 
payer, and emphasize that its former 
profit record will be restored only 
through the higher fares. Yet, TCA is 
in no position to absorb losses on the 
transcontinental route. 

Because it is Canada’s national air- 
line, it is required to operate a number 
of lightly-traveled routes at losses which 
must be offset by earnings from high- 
density routes. TCA regularly showed 
a profit from 1951 up to I960, when 
CPA was first granted authority to 
operate domestic routes, thus breaking 
TCA's former monopoly within Can- 
ada. In 1960, TCA lost S2.6 million. 

If the Liberal Party ousts the in- 
cumbent Conservatives in this year's 


election— which is considered a good 
possibility— chances arc strong that com- 
petition between the two carriers will 
be virtually eliminated. In addition, a 
drive to merge the two companies into 
a single, nationalized airline is more 
than a remote possibility under a 
Liberal regime. 

Thus, the future of Canada's ajr 
policy now rests on the nation's polit- 
ical climate. There can be no question 
that CPA will flourish under Conserva- 
tive rule. When it was decided to 
operate Canada's major routes under 
the competitive system, it was clearly 
stated that the Air Transport Board 
would review the full consequences of 
competition at the end of two years. 

No such review has taken place and 
there is no sign that any is planned 
under the Conservatives. If the Liberal 
Party should gain power, however, a 
full review and thorough probing of the 
competitive policy can be expected. 

Some aviation officials here favor a 
controlled division of traffic between 
the two carriers, with TCA earning a 
large majority of Canadian passengers 



AVIATION WEEK ond SPACE TECHNOLOGY, April 23, 1962 



First VC. 10 Transport Rolls Out 

First Vickers-Annstrongs VC.10 four-jet transport was rolled out of its Weybridge Hangar Apr. 15 and last week had started resonance 
tests prior to first flight in late May or early June. Preflight tests also will include about 80 hr. ground running of the four Rolls-Royce 
Conway 42 powcrplants. Mockups have been completed for first Vickers' Super VC.10, the 13th and subsequent airplanes for British 
Overseas Airways Corp., and metal will be cut soon for production. Super VC.10 w-ill have thrust reversers fitted on all four Rolls- 
Royce RCo. 43 Mk. 550 engines. VC.10 has reversers on two outboard engines. 


but with CPA getting enough to justify 
an expansion of its routes and flight 
frequencies within Canada. 

The fare squabble is expected to 
force a decision on the competitive 
issue earlier than had been expected. 
CPA. with a limited flight frequency, 
probably will not encounter any severe 
losses from the low fares since demand 
will be sufficient to bolster load factors 
to a level well above the break-even 
point. TCA, on the other hand, under 
its requirement to provide a widespread 
pattern of daily schedules, cannot pro- 
duce an over-all load factor high enough 
to surmount the break-even point. 

Failure of the TCA low-level tariff 
to produce a profit is attributable to 
several miscalculations. The TCA fares 
were based on a projected cost curve 
which anticipated a drop in unit operat- 
ing costs and an accompanying increase 
in passenger traffic. 

Unit costs did drop sharply as new 
and larger turbine aircraft took over 
about 89% of the total transportation 
work load. And passenger traffic rose 
20% over the 1960 volume. 

Paradoxically, however, average unit 
revenues plummeted from the 1960 
level of 6.24 cents per passenger mile 
to 5.74 cents, substantially below the 
6.09 cents mark that had been estab- 
lished in the forecast based on the 
projected cost curve. 

In its original projection, TCA fore- 
cast that revenues would exceed costs 
on stage lengths beyond 600 mi.. 


which, on the basis of anticipated 
traffic forecasts, would provide a suffi- 
ciently large profit margin to enable 
the carrier to show over-all earnings. 
Unfortunately, the breaking point for 
profitable operations proved to be not 
600. but 900 mi. 

In fact. TCA's 1961 experience 
proved that the lower fares tempted 
passengers into traveling over the lowcr- 
vield, long-dislance routes. Medium- 
haul high-yield traffic declined simul- 
taneously. In 1961. the average domes- 
tic passenger trip length on TCA routes 
climbed to 566 mi. from 498 mi. in 
1960. 

Another factor in pulling down av- 
erage revenue units was the uncx- 


Probes Hindered 

New York-Civil Aeronautics Board 

barriers to information, the reluctance of 
companies to answer questions that 
might have legal ramifications, accord- 
ing to Melvin N. Gough, director of the 
Bureau of Safety of the Civil Aeronau- 
tics Board. 

It is a difficult task for engineers to 
talk only to lawyers. Gough said. The 

determine the' facts and find the cause 
of an accident not the responsibility 
for it Product liability, he indicated, 
was a factor in the tendency to refer 
questions to legal advisers. 


pected mass switch from first-class (o 
economy classes. First-class load factor 
fell from 66.4% in 1960 to 60.3% in 
1961. Economy load factor, during the 
same period, climbed from 66.5% to 
68.7%, and the trend is continuing. 

Total of 79% of all TCA's North 
American passengers traveled economy 
class in 1961 compared with 34% in 
1960. The forecast had predicted 69% 
for 1961. At present, the economy class 
volume is moving past 80% of the 
total volume. The carrier had also ex- 
pected that some of its new traffic 
generated by the lower fares would be 
attracted *0 the first-class section. This 
apparently did not occur since the vast 
majority of new long-haul passengers 
turned to the economy class. 

The new fares narrow the gap be- 
tween the price of economy and first- 
class accommodations which, it is 
hoped, will stop the diversion. This 
has been achieved by raising all fares 
between SI and S16 and by reducing 
some first-class fares, particularly on 
long-haul routes. 

The tariff revision is expected to in- 
crease TCA’s 1962 revenues by 3% 
and raise the unit return per passenger 
mile to 5.9 cents. 

CPA attributed a part of its loss to 
the fare reductions, but also added as 
causes the transitional costs of intro- 
ducing Douglas DC-8 transports on its 
routes, insufficient traffic to fill ex- 
panded seat capacity and the restric- 
tions on its flight frequencies. 
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Northeast Control Case Parties 
Agree to Expedite Procedures 


Washington— Parties in the Hughes 
Tool-Northeast Airlines Control Case 
last week agreed to procedural dates de- 
signed to expedite Civil Aeronautics 
Board’s decision. 

Examiner Merritt Ruhlcn set the date 
for briefs to the examiner at 10 calen- 
dar days after the close of the hearings, 
hollowing release of the examiner’s ini- 
tial decision, parties will have 14 calen- 
dar days to file petitions for review and 
an additional seven days for parties to 
answer these petitions. Tire case then 
goes to the Board for decision, in which 
rase the Board will set further pro- 
cedural dates. 

Northeast hinged its approval of the 
dates on the condition that the hearing 
be ended by Apr. 20. Northeast told 
the examiner that if the hearing should 
continue beyond that date it would have 
to take some other action to speed a 
decision. 

Presumably, the airline meant it 
might again ask for certificition of the 
record to the Board as allowed by the 
Administrative Procedures Act. Under 
certification, that examiner would send 
the record directly to the Board for de- 
cision and the Board would set its own 
procedural steps and dates. 

After Northeast's first request for cer- 
tification of the record, Hughes Tool 
filed an answer outlining what approval 


it wanted from the Board before lending 
more money to Northeast. 

Specifically. Hughes Tool said it 
would not risk more money on North- 
east unless CAB made a clear-cut de- 
cision finding its previous control of 
Trans World Airlines and its prior deal- 
ings with Northeast not adverse to the 
public interest. In addition. Hughes 
Tool wants CAB to rule that its past 
relations with the two airlines were not 
inconsistent with Federal Aviation 
Agency and CAB orders. 

CAB Endorsement 

Some observers in the case feel such 
an endorsement by CAB of Hughes 
Tool's past control of TWA (AW Apr. 
16, p. 47) and relations with Northeast 
might go far toward helping the com- 
pany regain control of TWA. 

Hughes Tool said that without CAB 
approval of control it could not formu- 
late a plan to revitalize Northeast. Lack- 
ing approval, the company said, it would 
be unable to deal with creditors or 
management. 

Another point to be considered before 
a plan can be worked out for Northeast 
is evaluation of a possible merger with 
TWA or some other airline, and pros- 
pects for its approval by CAB. the firm 

In addition, it said it would have to 


consider the impact of pending CAB ac- 
tion on New England regional airports 
(AW Apr. 9, p. 45), and possible CAB 
rulings in the Florida Renewal Case 
(AW Jan. 15, p. 42). Hughes Tool said 
that while Northeast's acquisition of 
permanent operating authority on its 
Florida routes was not a prior condition 
to formulating a plan for the airline, it 
is a factor that must be considered. Tire 
company said it also would have to as- 
sess what it called “unfair" competition 
by Eastern Air Lines. 

Atlantic Group Rates 
Win CAB Approval 

Washington— Civil Aeronautics Board 
gave top priority to solving the excess 
seat capacity on North Atlantic routes 
last week in a 3-2 approval of Interna- 
tional Air Transport Assn, group fare 
rates (AW Apr. 16, p. 43). 

Emphasizing the need to develop a 
low fare, mass market of air travel over 
the North Atlantic and its concern over 
the economic plight of the certificated 
carriers, the majority decision found 
that the benefits of the group fare to 
both the airlines and public should not 
be denied because of objections filed by 
supplemental and cargo carriers. The 
majority also suggested that certificated 
airlines further improve their transatlan- 
tic load factors and profits by develop- 
ing new excursion fares of longer dura- 
tion and with less seasonal restrictions. 

Vice Chairman Robert T. Murphy 
and Member C. Joseph Minctti agreed 
on the need for the group fare but criti- 
cized the majority's refusal to permit 
its use by cargo and supplemental air- 

The fare agreement becomes effective 
on May 31 and expires on Mar. 31, 
1963. It provides for reduced round 
trip fares to groups of 25 or more per- 
sons traveling in economy class on the 
North Atlantic at an estimated rate 
reduction of 38% from the normal 
round trip economy fares. 

New York Airways To 
Purchase Fifth V-107 

New York— New York Airways plans 
to go ahead with the purchase of five 
Boeing-Vcrtol 107 helicopters, although 
only four arc covered by guaranteed 
loans and Civil Aeronautics Board savs 
operation of the fifth aircraft will not 
be eligible for subsidy. 

The Board accepted New York Air- 
ways' contention that terms of a five- 
ship contract were more favorable than 
terms of a four-ship contract, and so 
authorized the airline to go ahead with 
the contract for five. But it specified 
that there would be no claims for sub- 
sidy involving the fifth ship. 


Hughes Tool Stock Seizure Ordered 

Trans World Airlines last week obtained a Delaware Chancery Court order to 
sequester all stock owned by Howard Hughes in Hughes Tool Co. A Wilmington 
attorney. Jacob Krcslitool, was appointed by the court to carry out the seizure. 

TWA asked for the sequestrator to hold the stock to compel the appearance of 
Hughes as part of a new suit filed by TWA seeking S3 5 million in damages horn 
Hughes. 

The suit’s primary aim is to bring Hughes "out of hiding." according to the airline. 
TWA alleges that it has been unable to find Hughes in a search begun last October. 
Search is in connection with an anti-trust suit by TWA which was filed in New York 
last summer (AW Aug. 14, p. 42). 

Damages sought in the anti-trust suit total SI 15 million. The S35 million is in 
addition to this total. Hie Delaware suit, like the anti-trust suit, alleges irreparable 
damages to TWA by Hughes and Toolco and asks injunctions against defendants' 
attempting to exercise control of TWA or interfering with or harassing the airline. 

In an accompanying affidavit, TWA counsel cites testimony in the Toolco- 
Northeast Control Case to the effect that Toolco’s net worth is more than S250 
million, its net current assets more than $20 million. 

TWA claims it has spent thousands of dollars in the search for Hughes, with the 
participation of numerous law firms and private investigators. It was learned that 
Hughes has frequented several locations in this country and elsewhere, but he could 
never be found at any of these locations, it is alleged. 

lire affidavit cited statements by Hughes’ counsel in tire New York litigation in 
which counsel acknowledged that Hughes was not available to him and had not been 
for some time, and that there was nothing counsel could do about it. 

In the New York litigation last week, the court was considering a TWA motion 
to dismiss a counterclaim filed against the airline by Toolco last Februarv (AW 
Feb. 19, p. 47). 
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Report on Trunklines'' Noise Dilemma: Part 2 

Opinions Vary Widely on Noise Solution 


By David H. Hoffntan 

Washington— If airline pilots take a 
tough stand against tightening in-flight 
anti-noise procedures, an antidote for 
the unwanted sound of turbojet engines 
must be found elsewhere. But the Fed- 
eral Aviation Agency. Air Transport 
Assn, and the Airport Operators Coun- 
cil all have differing definitions of “elsc- 

Speaking through the National Air- 
craft Noise Abatement Council 
(NANAC), ATA has sought to remind 
the U. S. public of the already substan- 
tial investment in sound suppression 
made by member airlines. NANAC— 
which is composed of ATA. Air Line 
Pilots Assn, and Aerospace Industries 
Assn.— also works under the theory that 
an airport neighbor who understands 
the nature of noise will be less annoyed 
by it. 

Higher Priority 

The airport operators, by contrast, sec 
greater urgency in the problem and thus 
accord it higher priority. Many favor 
reducing noise by restricting airline 
operations at night, specifying use of 
preferred runways and setting certain 
maximum aircraft weights. These opera- 
tors aim to make the source of noise 
more remote, rather than curb the sound 
itself. 

In its most recent approach to the 
problem, FAA has placed top emphasis 
on zoning property near airports. To 
date, the only federal standards a local 


political unit can use to erect a protec- 
tive buffer of pre-zoned land around a 
proposed airport are found in an FAA 
pamphlet called "Planning Series Item 
No. 3" dated Sept. 2. 1960. 

The authors of this document, rely- 
ing upon a paper published two years 
earlier by Boeing's transport division, 
plotted the sound pressure level con- 
tours generated by a JT3-powercd TOT- 
DO on takeoff. Within a cartridge- 
shaped area that extends from the end 
of the runway to a point 1 5,000 ft. away, 
where the jet is presumed to be at 
1.500 ft.. FAA would bar construction 
of noise-sensitive developments. 
Updating Criteria 

But the agency is careful to point 
out that its planning guide is to apply 
only to the 707 with either JT3 or 
JT4 engines, or to the DC-8. To up- 
date these criteria, the agency con- 
tracted with an acoustical consulting 
firm known as Polysonics. Inc., which is 
developing similar noise contours for 16 
common types of turbojet, piston and 
rotary-wing aircraft. 

When Polysonics completes its re- 
search, FAA plans to award another 
contract with its goal the merging of 
military and civil aircraft noise criteria. 
First phase of this project was to have 
been completed late last year. 

Concurrently. FAA and the National 
Aeronautics and Space Administration 
are sponsoring a project aimed at de- 
veloping a better unit than the per- 
ceived noise decibel to measure bow 


irritating noise can be to the average 
person. A 5100,000 contract for this 
purpose was awarded last July to Bolt 
Beranck and Newman, the acoustical 
engineering firm that defined perceived 
noise decibel for the Port of New York 
Authority. 

FAA thus far has refused to base 
noise standards on the PNDB. con- 
tending that it fails to consider a jet 
approach in which compressor whine 
rather than sound volume is the prime 
irritant. The PNDB. FAA points out. 
also was developed by sound juries that 
scientifically could not weigh the irri- 
tating qualrtv of duration, repetition 
rates and pure tone components in 
sound. In addition, there is some evi- 
dence to indicate that even the turbofan 
engine is not an unmixed blessing, for 
the whine of its fan during an idle thrust 
approach has been held responsible for 
a number of noise complaints. But 
something better than the PNDB 
should be used to measure it, FAA feels. 
Sonic Data 

Over the next three years, this joint 
FAA-NASA project is designed to pro- 
duce some of the sonic data required 
by the civil supersonic transport pro- 

Perhaps FAA's most effective tool 
to ensure that new airports never take 
property through the generation of 
noise is the federal airport aid act. Un- 
der this law operators seeking to acquire 
easements through the airspace above 
nearby property have received federal 
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Most local service passengers business bound; Ozark study finds 

In an on-plane study of passenger traffic, Ozark Air Lines has 
found that over 78% take local flights for business reasons. 
By occupations, three categories — Administrative, Profes- 
sional and Sales— account for nearly 82% of all passengers! 
The answers to these two questions — and eleven others that in- 
clude Source of Traffic, Frequency, Trip Connections, Source of 
Reservations, and Overall Trip Time — show little change from the same survey 
made the year before. 

A study such as this is invaluable to local carriers . . . and, ultimately, to their 
customers. In addition to indicating that business and professional men are the 
biggest local service customers, it provides a wealth of information sure to 
trigger increased and improved service to them. 


New Univac system can save hours in making inter-carrier reservations 

If Remington Rand Univac’s new AID system is adopted, passengers 
will be able to reserve space from airline to airline in seconds — where 
it has taken hours! 

The AID (Airline Interline Development) system consists of an 
Inquiry-Answer unit and a telephone connected to a central computer. 
The airline clerk composes the message on the AID unit and sends 
it by dialing the telephone. In seconds a pre-recorded voice at the 
computer gives information over the phone about making, canceling 
or changing the reservation. 

The AID system may be operating by 1963. At least 22 airlines have 
already signified positive interest including three local carriers who 
have already signed contracts : Ozark, Bonanza and Allegheny. 



British Columbia Air Lines gives unique “taxicab” service along rugged coast 

If your destination is anywhere along the coast of British Columbia, you can depend on 
B.C. Air Lines to put you at the very spot. 

Because of its unusual market, B.C. Air Lines operates like a taxicab — picking up and 
delivering an order. Most of its passenger and cargo traffic is derived from logging, min- 
ing and fishing. The bases for these coastal industries are usually floating camps moored 
near the work sites. Periodically 
these work sites must move, and the 
floating camps move with them. So, 
unlike conventional airlines, B.C. Air 
Lines thinks nothing of changing 
routes and schedules frequently — even 
daily — to reach approximately 500 
places in British Columbia. But then 
there’s nothing conventional about an 
airline that provides several flights 
daily to settlements of less than ten 
people! 




money through FAA. But such case- 
ments are required under FAA stand- 
ards to protect the aircraft from ob- 
structions that might penetrate its 
approach plane, not to protect those 
on the ground from the aircraft’s noise. 

To date, FAA reports, the agency 
has not invested in any specific project 
that entailed buying extra property or 
extra easements merely to dampen 
sound. FAA sources also expressed 
doubt that operators ever asked for 
this type of aid. Should operators ap- 
ply for it, the agency feels it has 
authority under the act to match funds 
spent for anti-noise easements. 

Cole Morrow, director of FAA's new 
Airport Service, told Aviation Week 
that heavy emphasis would be placed 
on adequate site acquisition when air- 
port projects come up for approval in 
the future. If air carrier airports are 
subtracted from the U. S. total, two 
out of each remaining three are pri- 
vately owned. Morrow said. The ex- 
panding suburbs, he believes, endanger 
this national network of smaller air- 
ports. and, as a result, FAA will actively 
encourage public purchase of what it 
calls "essential" private airports. 

The Griggs case noise ruling (AW 
Apr. 16. p. 36) seems to ensure that 
the money available for site and air- 
port acquisition in the S75-million-a- 
ycar federal program will not accom- 

C lish as much for aviation as it would 
ave before the case. 

On Mar. 3, in Griggs vs. County of 
Allegheny, the U. S. Supreme Court 
ruled that if a plaintiff can prove noise 
renders his property unfit for a natural 
use. the airport operator should be the 
one to compensate him. Two justices, 
however, held in dissent that it was the 
federal government— not the airport 
operator— who should pay the plaintiff. 
Argument Rejected 

Both Allegheny County and the State 

of Pennsylvania petitioned the court to 
reconsider, arguing that the case gen- 
erated undue confusion, that it had an 
"adverse effect" on safety programs, and 
that the dissenters were correct in their 
interpretation of the law. But this ar- 
gument was flatly rejected by the court 
last week, when it refused reconsidcra- 

Even FAA acknowledges that its ap- 
proach to sound suppression has some 
inherent drawbacks. First, no subdivi- 
sion of the federal government can 
actively zone land around an airport 
built on another’s property. FAA can 
and does recommend that Federal 
Housing Administration and Veterans 
Administration refuse to underwrite 
mortgages on noise-sensitive develop- 
ments near airports. 

If it did acquire zoning powers, FAA 
still could not re-zone pre-existing 
structures. This same restriction applies 


to local political bodies. At best, there- 
fore, zoning can be used to protect air- 
ports before they arc built or if thee 
stand on vast expanses of under-dcvel- 


Thc second force handicapping FAA 
efforts to reduce noise manv believe to 
be self imposed. This is the agency’s 
firm insistence that it lacks direct legal 
authority to regulate noise levels in the 
vicinity of an airport. FAA air traffic 
rules, according to ilalaby, may be used 
to keep sources of noise away from the 
people but not set an upper limit on 
the volume of noise itself. 


Port Authority Action 

But this is exactly what the Port of 
New York Authority has done despite 
the constitutional directive that enjoins 
the states from restricting inter-state 
commerce. When FAA railed to in- 
clude the Port Authoritv’s 112 PNDB 
noise ceiling in Special CAR 442. which 
gave regulation status to little more than 
the Port's pre-existing preferential run- 
way system, the Port was obviously ir- 
ritated. It said then: 

"The proposed rules fail to recognize 
that any truly effective program of noise 
abatement must place actual limits on 
the amount of noise that a community 
may be asked to tolerate.” The bi-state 
agency went on to recommend that air- 
lines be required to limit the weight of 
their aircraft when such action was 
neccssarv to gain a steep climb gradient 
and thus hold down noise. 

The Port Authority is a member of 
the Airport Operators Council, which 
since the Griggs case has been debating 
whether to recommend that the Port's 
singular assessment of its regulators 
power be used as a model bv other oper- 
ators. Under 1931 policy, the Port has 
held that no jet or turboprop aircraft 
may land or take off at one of its ter- 
minals without permission. 

E. Thomas Btirnard, executive vice 
president of \OC. feels that if the 
Griggs case is interpreted broadly in 
subsequent litigation, the cost of operat- 
ing an airport will be increased, for ad- 
ditional property must be purchased. 
The burden of paying a portion of this 
cost increase, he said, probably will be 
passed on to the airlines. 

If airlines would renew their interest 
in turbofan retrofits and high-lift de- 
vices. much of the problem could be 
eliminated. Burnard told Aviation 
Week, Such a combination, he said, 
would enable the steep gradient ap- 
proaches and departures that would help 
remove noise from the people who com- 
plain of it. 

A majority of airport operators appar- 
ently feel that as landlords or lessors of 
terminals, they are empowered to im- 
pose reasonable rules on their airline- 
tenants to ensure nuisances are not 
committed. Jet fleets now in use dictate 


that such assurance can be had only by- 
controlling the gross weight of the air- 
craft, the time of takeoff and the run- 
way to be used, the operators say. 

Airport operators generally feel that 
the two dissenting justices in the Griggs 
case were correct in holding that the 
federal government, not the airport 
operator, had taken Griggs property. 
They also hope that Congress shares 
this view. If it does, legislation now 
being drafted can be expected to pass, 
thus shifting noise liability. 

Operators of the larger terminals also 
favor legislation that would give FAA 
clear authority to prescribe maximum 
or acceptable noise levels, compel the 
manufacturers to build this performance 
into their product and force the airlines 
to operate their jets according to such 
criteria. Draft legislation that would 
accomplish this goal is being prepared. 

Still another avenue being explored 
by some airport operators entails an 
amendment to the federal urban re- 
newal laws that would make moncy 
available to purchase land in certain 
areas adjacent to airports. Land thus 
acquired would be re-sold with the re- 
striction that it be used only in a 
manner compatible with the local air- 

If the Griggs rule generates any 
quantity of lawsuits, airport operators 
also feel that their state legislatures 
should enact laws requiring a complain- 
ant to give notice when he is annoyed 


offensive flight, the c 
be barred from suing 
ator, Draft lcgislatir 


. to sue. Without 
48 hr. after each 

’ the airport oper- 
m now is in the 
an to several stntc 


Airline Opposition 

Airlines, obviously, will oppose most 
or all of these measures. While the 
maneuvering continues. ATA says in its 
behalf that as of January. U.S. airlines 
had invested $7' million to equip 325 
turbojet aircraft with sound suppressors. 
Weight and drag of these devices equals 
about S10.000 per month per jet in 
lowered efficiency and lostpavload. ATA 
maintains. On the basis of these figures. 

matcly S36 million per year for the 

In addition, the extra minutes con- 
sumed by noise abatement detours on 
landing and approach must be con- 
sidered cost items. And. at least a por- 
tion of American Airlines' S50-niillion 
investment to retrofit its entire 707-1 20 
fleet with fan power must be listed un- 
der anti-noise investment. 


(This is the concluding article of a 
two-part series on airport noise problems. 
The first article appeared in Aviation 
Week Apr. 16. p. 36.) 
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NEWEST DC-8 SETS NON-STOP 
RANGE AND PAYLOAD RECORDS 


performance with new 


wing design and more 


powerful fan engines 


Douglas Jetliner gives 
dramatic transpacific 


proof of advanced 
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21 world airlines have the DC-8 ir 





Airlines List Officers’ Salaries, Expenses 





Why is the Mohawk so blunt and 
bug-eyed? To afford maximum visibility 
short of putting men in an open cockpit. This 
is called "eyeball observation," because the 
Mohawk is primarily an observation airplane. 
The pilots can see the same point directly 
under the airplane from only 37 feet up. 


Why is landing gear so bulky? To 

attain a landing capability or sink speed of 
17 feet per second (1020 fpm). If the average 
airplane landed this hard, it would crush the 
landing gear. This rugged landing gear gives 
the Grumman Mohawk unique and excep- 
tional rough field capability. 


Why a midwing? When a wing is high 
on the fuselage, the landing gear is neces- 
sarily longer— and weaker. If the wing is low 
on the fuselage, the propellers are close to 
the ground and may become fouled on rough 
fields. This also permits protection of engine 
and fuel tank from ground fire. 


Why is the wing attachment loca- 
tion between the engine and fuse- 
lage? If the wing attachment location were 
outboard of the engines on the Grumman 
Mohawk, the "wings-off" component would 
be too wide for towing the aircraft on roads 
or shipping it by rail. 


Why is the landing gear tread so 
narrow? The Grumman Mohawk's main 
wheels are attached to the fuselage section 
rather than the wing. This, plus the wing 
attachment location, permits easy handling 
of the fuselage— which is, of course, the 
heaviest unassembled part. 


Why three tails? A single tail would 
have to be massive and would present an 
extremely large silhouette. One large tail 
would also require power controls. Small tails 
facilitate manual controls, reduce radar re- 
flectivity and permit low ceiling hangar stor- 
age and camouflage under low trees. 



AIRLINE OBSERVER 

► Domestic trunkline revenue passenger miles continued to climb in March 
with an 11.6% increase over the same month last year. However, a 22.5% 
increase in available seat miles pulled the monthly load factor to the dan- 
gerously low level of 52.24%, a 5.02% drop from March, 1961. At the 
same time, the steady swing from first-class to coach traffic threatened to 
depress gross revenues. Coach service last month accounted for 62.5% 
of all revenue passenger miles, compared with 52.9% in March, 1961. 
The 11 trunk carriers reported a loss of S8.6 million in February, bringing 
the total loss for the first two months of 1962 to $14.5 million. 

► Cabin pressure tests have been completed in Hatfield, England, on the 
second de Havilland three-jet Trident 121 transport and the aircraft is back 
in hangar for systems installation. The aircraft will roll out in about three 
weeks. 

► Negotiations for bilateral agreement between U. S. and Austria were 
recessed over inability to reach agreement on capacity' and flight restrictions. 
Under terms of present interim agreement. U. S. holds fifth freedom rights 
at intermediate points between New York and Vienna and rights beyond 
Vienna. Austria is concerned that unrestricted operation of this route by- 
Pan American is draining intra-European traffic from Austrian Airlines and 
would like to specify schedule volume. Austrians do not plan to seek a 
U. S. route before another two or three years. 

► Stockholders of both American Airlines and Eastern Air Lines last week 
gave their unanimous approval to the proposed American-Eastern merger. 

► Pan American World Airways has been waiting word from FAA since late 
last year on whether it will become the first U. S. carrier to operate jets in 
200-ft. ceiling, J-mi. visibility weather. Last September, FAA said these 
reduced minimums were entirely feasible, and held out hope they would 
be granted to carriers that couid meet more stringent operating criteria. 
PanAm satisfied these standards several months ago in flight tests, the agency- 
admitted. But it also said that a decision on Pan American's application, 
which covers London, Paris, New York and Los Angeles, "was not inv 
minent.” 

► Aeroflot, Soviet airline, is preparing to introduce Tu-114 service at more 
Russian cities soon. Leningrad, Pctropavlovsk and Kamchatka are high on 
the priority list. Since going into regular operation in April, 1961, the 
four-turboprop Tu-114 transports have been confined to nonstop flights 
between Moscow and Khabarovsk in eastern Siberia. 

► Caravelle Mk. 10 order by Air France is being held up because of French 
squabble over engine installation. Sud Aviation, with some political sup- 
port from the French government, is pressing for a Mk. 10B order which 
would involve Pratt & Whitney JT-8DL engines. Sud is seeking this ver- 
sion to support Caravelle sales in the U. S. and to KLM Royal Dutch Air- 
lines, which prefers the P&W engine. But Air France is holding out for 
the Mk. 10C version, using Rolls-Royce Avon 555A engines for purposes 
of standardization. 

► International airlines will seek a law to regulate charges levied against air 
carriers by governments for use of airports and airways navigational facili- 
ties. Special working committee of International Air Transport Assn, in 
Montreal has estimated that airlines are now paying more than S150 million 
annually in user charges at world airports, 75% more than in 1958. 

► New airport at Kabul, Afghanistan, being built with Russian assistance, 
is expected to be completed by the end of the year. A runway capable of 
handling Soviet 11-18 turboprop transports was activated in 1961, and the 
aircraft have been flying regularly scheduled flights between Moscow and 
Kabul since then. Work is now concentrated on the airport’s auxiliary 
facilities and terminal building. 


SHORTLINES 


► Bonanza Air Lines will begin four 
daily nonstop flights between Los An- 
geles and Las Vegas on Apr. 29. Round- 
trip fare will be S26. The new flights 
will be in addition to Bonanza's regular 
four flights daily between the cities via 
intermediate points. 

► Continental Air Lines reports a gen- 
eral salary' increase for all non-contract 
employes up to the department man- 
ager level, effective last month. Presi- 
dent Robert F. Six said the increase 
was in recognition of employes produc- 
tivity which enabled Continental to 
earn a profit during 1961. The in- 
crease affects 1,500 employes and will 
cost the company about S575.000 a 


► Eastern Air Lines will begin daily 
no-frills Air-Bus service linking Toledo 
and Columbus, Ohio and Charlotte, 
N. C. with Miami Apr. 29. Eastern 
will use 90-passenger DC-7B equip- 
ment originating in Detroit. The Air- 
Bus fare is 15 to 22% lower than regu- 
lar day coach service between these 
cities and Miami. Eastern also plans a 
daily Boston-Newark-St. Louis Air-Bus 
round-trip flight beginning May 1 1 using 
DC-7B equipment in 95-passenger con- 
figuration. Fare for this flight will be 
about 7i% lower than regular day 
coach service. 


► Richard R. Hough, vice president- 
engineering, American Telephone and 
Telegraph Co. and former chairman 
of the Project Beacon task force, will 
lead a technical advisory board formed 
to keep Federal Aviation Agency 
abreast of developments in science and 
technology needed to implement Proj- 
ect Beacon recommendations. Other 
members are Joseph J. George, Eastern 
Air Lines; Dr. Nathan I. Hall, Hughes 
Aircraft Co.; Prof. Robert Horonjeff, 
Univ. of Calif.; Dr. Carl F. J. Ovcr- 
hage, MIT; and Carlos C. Wood. Si- 
korsky Aircraft. 

► Seaboard World Airlines has asked 
Civil Aeronautics Board for exemption 
authority' to permit direct cargo service 
between Italy and the U. S. Seaboard 
World cited a 475% increase in freight 
boarded in Italy in the last five years. 

► Varig Airlines of Brazil is studying 
feasibility of a Rio dc Janeiro-Los 
Angclcs-Tokyo route, with an inter- 
mediate stop at Wake Island, for pos- 
sible introduction later this year. Equip- 
ment and schedule frequency have not 
been decided. 
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Now . . . SPERRY packs 
10 W output, 60 db gain 
into a 10 cu. in. TWT 


Because of the space age demand for 
smaller, more rugged components with 
outstanding performance characteristics, 
the new STX-186 is now available on 60- 


ACTUAL 



This new X band traveling wave tube 
is ideally suited to the rigors of aerospace 
application. It delivers a minimum 10 
watts of CW output across X band, at 
gain levels up to 60 db. Yet it is only 
10% inches long, weighs only 12 ounces, 
and occupies only 10 cubic inches of pay- 
load space. Rugged metal-ceramic con- 
struction enables the PPM focused STX- 
186 to withstand the shock, vibration, and 
altitude extremes of the most demanding 
aerospace environments. 

Designers can realize maximum bene- 
fit from the tube's small size by adapting 
mounting and cooling arrangements to 
meet specific environmental demands. 
Cooling may be air, heat sink, or liquid. 

BROAD APPLICATION POSSIBILITIES 
In addition to its small size and phy- 
sical ruggedness, the STX-186 boasts per- 



formance characteristics that open a 
broad range of application possibilities. 

Across the entire band of 7 to 11 
Gc, this new TWT delivers a minimum 
10 watts CW at up to 60 db gain. The 
dynamic range of broadband signal 
amplification extends 25 db below satura- 
tion. These characteristics make the STX- 
186 eminently suitable for rocket, drone, 
and aircraft application in radar aug- 
menter, ECM, or comunications systems. 

IMMEDIATE AVAILABILITY 

Sperry is now producing the STX- 
186 in quantity, and limited numbers 
are available within 60 days of receipt 
of order. 

A NEW TECHNICAL BROCHURE, 
WHICH DESCRIBES THE CHARAC- 
TERISTICS OF THE STX-186 IN DE- 
TAIL, IS NOW AVAILABLE. FOR 
YOUR FREE COPY, WRITE TO 
SPERRY ELECTRONIC TUBE DI- 
VISION, SEC. 124, GAINESVILLE, 
FLORIDA. 

To avail yourself of the outstanding 
performance of this new tube, place your 
order now. Your Cain & Co. salesman, 
who represents Sperry Electronic Tube 
Division, will be happy to provide ap- 
plication assistance and quotation. Or 
you may communicate directly with us 
at Great Neck, N. Y. 



e STX-186 at 9Gc 


Typical driv 



SPACE TECHNOLOGY 


(With the successful bunching uf 
Mercury-Atlas 6 from Pad 14 at Cape 
Canaveral. Fla., at 9:47 a.rn. oil Feb. 20, 
Marine Lt. Col. John II. Glenn, Jr., became 
this country’s first astronaut to successfully 
orbit the earth. On that day, Clem: 
successfully completed three orbits. The 
following is a pilot report on that flight 
prepared by Glenn himself. An Aviation 
Wkkk report on Glenn's observations 
appeared in last week's issue, page 30, and 
in preceding etlitions.) 

Weightless flight was quickly adapted to, 
and was found to be pleasant and without 
discomfort. The chances of mission success 
are greatly enhanced by the presence of a 
human crew in the spacecraft. A human 
crew is vital to future space missions for 
the purpose of intelligent observation and 
actions when the spacecraft encounters ex- 
pected or unexpected occurrences or phe- 


Introduction 

The test objectives for the MA-6 mis- 
sion of Friendship 7, as quoted from the 
Mission Directive, were as follows: 

• Evaluate the performance of a man-space- 
craft system in a three-orbit mission. 

• Evaluate the effects of space flight on 
the astronaut. 

• Obtain the astronaut's opinions on the 
operational suitability of the spacecraft and 
supporting systems for manned space flight. 

'l*hese are obviously broad objectives. 
Previous papers have described in some 
detail the operation of the spacecraft sys- 
tems and, to a degree, man’s integration 

My report is concerned mainly with those 
items in all three objectives where man’s 
observation capabilities provided informa- 
tion not attained by other means. It is in 
this type of reporting that a manned vehicle 
provides a great advantage over an un- 
manned vehicle, which is often deaf and 
blind to the new and the unexpected. My 
report, then, will stress what I heard, saw, 
and felt during the orbital flight. 
Preparation and Countdown 

Preparation, transfer to the launch pad, 
and insertion into the spacecraft went as 
planned. The technicians and I had been 
through the entry to the spacecraft many 

As with every countdown, short delays 
were encountered when problems arose. The 
support for the microphone in the helmet, 
an item that had been moved and adjusted 
literally thousands of times, broke and had 
to be replaced. While the spacecraft hatch 
was being secured, a bolt was broken and 
had to be repaired. During this time I was 
busy going over my checklist and monitor- 
ing the spacecraft instruments. 

Many people were concerned about my 
mental state during this and earlier delays, 
which arc a part of preparation for a man- 
ned space flight. People have repeatedly 
asked whether I was afraid before the 


mission. Humans always have fear of an 
unknown situation— this is nonnal. The im- 
portant thing is what we do about it. If 
fear is permitted to become a paralyzing 
thing that interferes with proper action, 
then it is harmful. The best antidote to 
fear is to know all we can about a situation. 
It is lack of knowledge which often mis- 
leads people when they try to imagine the 
feelings of an astronaut about to launch. 
During the years of preparation for Project 
Mercury, the unknown areas have been 
shrunk, we feel, to an acceptable level. 
For those who have not had the advantage 
of this training, the unknowns appear huge 
and insurmountable, and the level of con- 
fidence of the uninformed is lowered by an 
appropriate amount. 

All the members of the Mercury team 
have been working towards this space flight 
opportunity' for a long time. We liavc not 
dreaded it; we liavc looked forward to it. 
After 3 years we cannot be unduly con- 
cerned by a few delays. The important 
consideration is that everything be ready, 
that nothing lie jeopardized by haste which 
can be preserved by prudent action. 

The initial unusual experience of the 
mission is that of being on top of the Atlas 
launch vehicle after the gantry' has been 
pulled back. Through the periscope, much 
of Cape Canaveral can be seen. If you move 
back and forth in the couch, yon can feel 
the entire vehicle moving very slightly. 
When the engines are gimbaled, you 
can feel the vibration. Wien the tank is 
filled with liquid oxygen, the spacecraft 
vibrates and shudders as the nietal skin 
flexes. Through the window and periscope 
the white plume of the lox (liquid oxygen) 
venting is visible. 

Launch 

When the countdown reached zero, I 
could feel the engines start. The spacecraft 
shook, not violently but very solidly. There 
was no doubt when lift-off occurred. When 
the Atlas was released there was an im- 
mediate gentle surge that let you know 
you were on your way. The roll to the 
correct azimuth was noticeable after lift-off. 
1 had preset the little window mirror to 
watch the ground. I glanced up after lift- 
off and could sec the horizon turning. Some 
vibration occurred immediately after lift- 
off. It smoothed out after about 10 to 15 
sec. of flight but never completely stopped. 
There was still a noticeable amount of 
vibration that continued up to the time 
the spacecraft passed through the maximum 
aerodynamic pressure or maximum q. at 
approximately T -f- 1 minute. 

The approach of maximum q is signaled 
by more intense vibrations. Force on the 
outside of the spacecraft was calculated at 
932 pounds per square foot at this time. 
During this period. I was conscious of a 
dull muffled roar from the engines. Beyond 
the high q area the vibration smoothed out 
noticeably. However, the spacecraft never 
became completely vibration free during 
powered flight. 


The acceleration buildup was noticeable 
bothersome. Before the flight my 
backup pilot. Astronaut Scott Carpenter, 
had said he thought it would feel goad to 
go in a straight-line acceleration rather than 
lust in circles as we had in the centrifuge 
and he was right. Booster engine cut-off oc- 
curred at 2 min. 9.6 sec. after lift-off. As 
the two outboard engines shut down and 
were detached, the acceleration dropped 
but not as sharply as 1 had anticipated. 
Instead, it decayed over approximately J 
sec. There is a change in noise level and 
vibration when these engines are jettisoned. 
I sasv a flash of smoke out the window and 
thought at first that the escape tower had 
jettisoned early and so reported. However, 
this flash was apparently deflected smoke 
coming up around the spacecraft from the 
booster engines which had just separated. 
The tower was jettisoned at 2 min. 33.3 
sec., and I corrected my earlier report. I 
was ready to back up the automatic sequenc- 
ing system if it did not perform correctly 
and counted down the seconds to the time 
for tou'er jettisoning. 1 was looking at the 
nozzles of the tower rockets when they 
fired. A large cloud of smoke came out but 
little flame. The tower accelerated rapidly 
from the spacecraft in a straight line. 1 
watched it to a distance of approximately 
1 mi. The spacecraft was programmed to 
pitch down slowly just prior to jettisoning 
the tower and this maneuver provided my 
first real view of the horizon and clouds, 
f could just sec clouds and the horizon 
behind the tower as it jettisoned. 

After the tower fired, the spacecraft 
pitched slowly up again and 1 lost sight of 
the horizon. I remember making a com- 
ment at about this time that the sky was 
very black. The acceleration built up again, 
but as before, acceleration was not a major 
problem. 

I could communicate well, up to the 

sustainer-engine thrust terminates. 

Just before the end of powered flight, 
there was one experience 1 was not expect- 
ing. At this time the fuel and lox tanks 
W'crc getting empty and apparently the Atlas 
becomes considerably more flexible Ilian 
when filled. I had the sensation of being 
out on the end of a springboard and could 
feel oscillating motions as if flic nose of 
the launch vehicle were waving back and 
forth slightly. 

Insertion into Orbit 

The noise also increased as the vehicle 
approached SECO (sustainer engine cutoff). 
When the sustainer engine cutoff at 5 min. 
1 .4 sec. and the acceleration dropped to 
zero, 1 had a slight sensation of tumbling 
forward. The astronauts have often had a 
similar sensation during training on the 
centrifuge. The sensation was much less 
during the flight, and since the spacecraft 
did pitch down at this point it may have 
been a result of actual movement rather 
than an illusion. 

There was no doubt when the damp 
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ring between the Atlas and the Mercury 
spacecraft fired. There was a loud report 
and I immediately felt the force of the 
posigradc rockets which separate the space- 
craft from the launch vehicle. Prior to the 
flight 1 had imagined that the acceleration 
from these three small rockets would be 
insignificant and that we might fail to sense 
them entirely, but there is no doubt when 

Immediately after separation from the 
Atlas, the autopilot started to turn the 
spacecraft around. As the spacecraft came 
around to its normal aft viewing attitude, 
I could sec the Atlas through the window. 
At the time I estimated that it was "a 
couple of hundred yards away.” After the 
flight an analysis of the trajectory data 
showed that the distance between the 
launch vehicle and the spacecraft should, 
at this point, be 61)1) ft, Close enough for 
a rough estimate. 1 do not claim that I 
can normally judge distance so close. There 
was a large sized luck factor in the estimate; 
nevertheless, the facts do give an indication 
that man can make an adequate judgment 
at least of short distances to a known object 
in space. This capahilitv will be important 
in future missions in which man will want 
to achieve rendezvous, since the pilot will 
he counted on to perform the final closing 

I was able to keep the Atlas in sight for 
6 or 7 min. while it traveled across the 
Atlantic. The last time I reported seeing it 
tile Atlas was approximately 2 mi. behind 
and 1 mi. below the spacecraft. It could be 
seen easily as a bright object against the 
black background of space and later against 
tile background of earth. 

Orbit 

The autopilot turned the spacecraft 
around and put it into the proper attitude. 
After my initial contact with Bermuda I 
received the times for firing the retrorockets 
and started the check of the controls. This 
ii a test of the control systems aboard the 
spacecraft. I had practiced it many times 
on the ground in the Mercury procedures 
trainer and the test went just as it had in 
the trainer. I was elated by the precision 
with which the test progressed. It is quite 
an intricate check. With your right hand 
you move the control stick, operating the 
hydrogen peroxide thrusters to move the 
spacecraft in roll, pitch, and yaw. With your 
left hand you switch from one control sys- 
tem to another as the spacecraft is manu- 
ally controlled to a number of precise rates 
and attitudes. 

This experience was the first time I had 
been in complete manual control, and it was 
very reassuring to sec not only the space- 
craft react as expected, but also to sec my 
own ability to control was as we had hoped. 

Following this controls check 1 went back 
to autopilot control and the spacecraft 
operated properly on autopilot throughout 
the first orbit. 

Thruster Problem 

Because of a malfunction in a low-torque 
thruster at the end of the first orbit, it was 
necessary to control the spacecraft manually 
for the last two orbits. This requirement 
introduced no serious problems, and actually 
provided me with an opportunity to demon- 
strate what a man can do in controlling a 
spacecraft. However, it limited the time 


FLORIDA COAST was photographed by Astronaut Glenn as he began his second orbit in 
the Friendship 7 Mercury capsule (top). Picture was taken through capsule window while 
capsule was orbiting at 17.500 mph. at about 100-mi. altitude. Glenn used a modified 
Ansco Autosct 35 mm. camera. Bottom photo Liken by Glenn shows North Africa. The 
Atlas mountain range near the African west coast is in this photo. 


that could be spent on many of the experi- 
ments I had hoped to carry out during the 
flight. 

The Mercury flight plan during the first 
orbit was to maintain optimum spacecraft 
attitude for radar tracking and communica- 
tion cheeks. This plan would provide good 
traiectorv information as early as possible 
and would give me a chance to adapt to 
these new conditions if such was necessary. 
Other observations and tasks were to be 
accomplished mainly on the second and 
third orbits. Since the thruster problem 
made it necessary for me to control manu- 
allv during most of the second and third 
orbits, several of the planned observations 
and experiments were not accomplished. 

A number of questions have been raised 
over the ability of a man to use the earth’s 
horizon as a reference for controlling the 
attitude of the space vehicle. 

Throughout this flight no trouble in 


seeing the horizon was encountered. During 
the day the earth is bright and the back- 
ground of space is dark. The horizon is 
vividly marked. At night, before the moon 
is up, the horizon can still be seen against 
the background of stars. After the moon 
rises (during this flight the moon was full), 
the earth is vvcll enough lighted so that the 
horizon can be clearly seen. 

Learning Period 

With this horizon as a reference, the 
pitch and roll attitudes of the spacecraft 
can easily be controlled. The window can 
be positioned where you want it. Yaw, or 
heading reference, however, is not so good. 
I believe that there was a learning period 
during the flight regarding my ability to 
determine yaw. Use of the view through 
the window and periscope gradually iin- 

To determine yaw in the spacecraft, ad- 
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/ ANOTHER 
f SUPERIOR PRODUCT 
USING 

I TEXAS INSTRUMENTS 
TRANSISTORS 


RYAN AN/APN-130 

Helicopter 
Ground Velocity 
Indicator 


RYAN’S AN/APN -130 is an advanced high performance 
dopp/er navigation set. Installed in late model helicopters 
being delivered to the Navy, this high reliability system 
provides ground velocity information by automatically and 
continuously detecting and displaying drift, vertical and 
heading speeds. It permits sustained precise automatic 
hovering and accurate navigation at altitudes up to 10,000 
feet under zero visibility conditions. 

RYAN ELECTRONICS* characterizes the set as em- 
bodying "the most advanced transistorization ..." The 
AN/APN-130 uses grown junction and medium power 
transistors supplied by Texas Instruments. 

•RYAN ELECTRONICS . RYAN AERONAUTICAL COMPANY. SAN DIEGO 


JXi Texas Instruments 

X lUr ) INCORPORATED 






FOR THE MOST CRITICAL AIRCRAFT 
AND MISSILE FLUID LINE APPLICATIONS 


y and flexibility at temperatures 
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SUPER-T MEDIUM PRESSURE FITTINGS 


PSI and is unaffected by all fuels or synthetic bose 
lubricants, acids, solvents, alcohols and coolants. 

Non inflommable. 
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Goodyear announces the world’s most reliable airplane tire 





EXCLUSIVE FEATURE #1: Built-in "Red 
Line" tells tire replacement time 

Makes tire inspection easier and more accurate than ever before. 
The "Red Line”— a ply of red fabric cord-appears when 80% of the 
tread is gone. Tells you when tire replacement time is near— with a 
good safety margin. And, unlike other tread wear indicators, it 
adds strength to the tire. 


EXCLUSIVE FEATURE #2: Built-in metal 
shield fights cutting and cut growth 

Prevents most carcass cuts. Helps stop small cuts from growing. 
Preserves the tire for retreading. Made of shredded wire placed 
between the body fabric and tread rubber, this Goodyear-developed 
shield can make the difference between a tire ready for the scrap 
heap and one ready for retreading— with big savings for you. 

good/vear 
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BENDIX DC GENERATORS HAVE FLOWN 
MILLIONS OF PASSENGER MILES 
ON GRUMMAN GULFSTREAMS 


Note to Corporate Aircraft Owners: These Bendix- DC 
generators, specifically designed to meet the needs of corporate 
aircraft, are applicable to a wide range of single- and multi- 
engine aircraft. Used in a complete DC gener- 
ating system incorporating regulating and 
control components, they provide the type 
of specialized DC electric power required by 
the Gulfstream. 

Bendix 30E20-41 Generator (shown) has the 
following rating: 9KW, 30 volts, 300 amps. 



Provides continuous duty over a speed range of 4000 to 8000 rpm 
with air blast cooling of 6 inches of FLO at 40°C. Designed for 
28-volt, DC electrical systems. Weight: 46 lbs. (max.) 


speeds. Chances are one of these units will fit 
your electric power requirements exactly. Let 
us help you with your power requirements. 
Get full details by writing: General Products, 
Red Bank Division, Eatontown, New Jersey. 


Red Bank Division 


two large storm areas. Weather Bureau 
scientists had wondered whether light- 
ning could Ik seen on the night side, and 
it certainly can. A large storm was visible 
just north of my track over the Indian 
Ocean and a smaller one to the south. 
Lightning could Ire seen flashing back and 
forth between the clouds hut most prom- 
incut were lightning flashes within thunder- 
heads illuminating them like light bulbs. 

Some of the most spectacular sights dur- 
ing the flight were sunsets. The sunsets 
always occurred slightly to my left, and I 
turned the spacecraft to get a Irctter view. 
The sunlight coming in the window was 
very brilliant, with an intense clear white 
light that reminded me of the arc lights 
while the spacecraft was on the launching 

I watched the first sunset through the 
photometer which had a polarizing filter on 
the front so that the intensity of the sun 
could be reduced to a comfortable level 
for viewing. Later I found that by squint- 
ing, 1 could look directly at the sun with 
no ill effects, just as I can from the sur- 
face of the earth. This accomplished little 
of value but docs give an idea of intensity. 

The sun is perfectly round as it ap- 
proaches the horizon. It retains must of 
its symmetry until just the last sliver is 
visible. The horizon on each side of the 
sun is extremely bright, and when the sun 
has gone down to the level of this bright 
band of the horizon, it seems to spread 
out to each side of the point where it is 
setting. With the camera 1 caught the 
flattening of the sun just before it set. This 
is a phenomenon of some interest to the 
astronomers. 

As the sun moves toward the horizon, 
a black shadow of darkness moves across 
the earth until the whole surface, except 
for the bright band at the horizon, is dark. 
This band is extremely bright just as the 
sun sets, but as time passes the bottom layer 
becomes a bright orange and fades into 
reds, then on into the darker colors, and 
finally off into the blues and blacks. One 
filing that surprised me was the distancc 
thc light extends on the horizon on each 
side of the point of the sunset. ... I 
think that the eye can see a little more 
of the sunset color band Ilian the camera 
captures. One point of interest was the 
length of time during which the orbital 
twilight persisted. Light was visible along 
the horizon for 4 to 5 min. after the sun- 
set. a long time when you consider that 
sunset occurred IS times faster than normal. 

The period immediately following sun- 
set was of special interest to the astronom- 
ers. Because of atmospheric light scattering, 
it is not possible to study the region close 
to the sun except at the time of a solar 
eclipse. It had been hoped that from 
above the atmosphere (lie area close to the 
sun could be observed. 

However, this would require a period of 
dark adaptation prior to sunset. An eye 
patch had been developed for this pur- 
pose. which was to be held in place by 
special tape. This patch was expected to 
permit one eye to be night adapted prior to 
sunset. Unfortunately, the tape proved un- 
satisfactory and I could not use the eye- 
patch. Observations of the sun's corona 
and zodiacal light must await future flights 
when the pilot may have an opportunity to 



Polaris Mk. 2 Guidance 

Polaris Mark 2 inertial guidance system for 
new 2.500 mi. A-3 missile is less than half 
the size and weight of the Mark 1 used on 
A-l and A-2 missiles, but has greater ac- 
curacy and is expected to have improved 
reliability. The basketball-sized Mark 2. de- 
veloped by Massachusetts Institute of Tech- 
nology. will be built by General Electric, 
with Raytheon supplying digital computer 
and controls. New system nscs three floated 
integrated gyms, one pendulous gvro ac- 
celerometer and two new pulsed integrating 
pendulum accelerometers. 

get more fully dark adapted prior to sim- 

Anothcr experiment suggested by our ad- 
visors in astronomy was to obtain ultraviolet 
spectrographs of the stars in the belt and 
sword of Orion. The ozone layer of the 
earth's atmosphere will not pass ultraviolet 
light below 5.000 angstroms. The spacecraft 
window will pass light down to 2.000 
angstroms. It is possible, therefore, to get 
pictures of the stars from the Mercury 
spacecraft which cannot be duplicated by 
the largest telescope on the ground. Sev- 
eral ultraviolet spectrographs were taken of 
the stars in the belt of Orion. They arc 
being studied at the present time to sec 
whether useful information was obtained. 

I he biggest surprise of the flight oc- 
curred at dawn. Coming out of the night 
on the first orbit, at the first glint of sun- 
light on the spacecraft. I was looking in- 
side the spacecraft checking instruments 
for perhaps 1 5 to 20 sec. When 1 glanced 
back through the window my initial re- 
action was that the spacecraft had tum- 
bled and that I could sec nothing but stars 
through the window. I realized, however, 
that I was still in the normal attitude. The 
spacecraft was surrounded by luminous 
particles. 

These particles were a light yellowish 
green color. It was as if the spacecraft were 
moving through a field of fireflies. They 
were about the brightness of a first magni- 
tude star and appeared to vary in size from 
a pinhead up to possibly i in. They were 
about 8 to 10 ft. apart and evenly dis- 
tributed through the space around the 
spacecraft. Occasionally, one or two of 
them would move slowly up around the 
spacecraft and across the window, drift- 
ing very, very slowly, and would then 
gradually move off. back in the direction I 
was looking. 1 observed these luminous 
objects for approximately 4 min. each time 

During the third sunrise I turned the 
spacecraft around and faced forward to sec 


if I could determine where the particles 
were coming from. Facing forwards I 
could see only about 1054 as many particles 
as I had when my back was to the sun. 
Still, they seemed to be coming towards 
me from some distance so that they ap- 
peared not to be coming from the space- 
craft, Inst what these particles are is still 
subject to debate and awaits further clarifi- 
cation. Dr. John O’Keefe at the NASA 
Coddard Space Flight Center is making a 
study in an attempt to determine wnat 
these particles might be. 

Other Planned Observations 

As mentioned earlier, a number of other 
observations and measurements during orbit 
had to be canceled because of the control 
system problems. Equipment carried was 
not highly sophisticated scientific equip- 
ment. We believed, however, that it would 
show the feasibility of making more com- 
prehensive measurements on later missions. 

Some of these areas of investigation that 
we planned but did not have an opportunity 
to cheek are as follows: 

• Weather Bureau observations: 

1 1 ) Pictures of weather areas and cloud 
formations to match against map 
forecasts and Tiros pictures 

1 21 Filter mosaic pictures of major 
weather centers 

( 5) Observation of green air glow from 
air and weather centers in 5.577- 
angstrom band with air glow filter 

(4) Albedo intensities— measure reflected 
light intensities on both day and 
night side 

• Astronomical observations: 

(1) Light polarization from area of 

(2) Comets close to sun 

(5) Zodiacal light 

(4) Sunlight intensity 

(5) Lunar clouds 

(6) Gcgcnschcin 

(7) Starlight intensity measurements 

• Test for otolith balance disturbance and 

autokynesis phenomena 

(1) Night vision adaptation 

(2) Photometer eye measurements 

• Drinking. 

After having turned around on the last 
orbit to see the particles. I maneuvered into 
the correct attitude for firing the retro- 
rockets and stowed the equipment in the 
ditty bag. 

Tins last dawn found my attitude in- 
dicators still slightly in error. However, 
before it was time to fire the retrorockets 
the horizon-scanner slaving mechanism had 
brought the gyros hack to orbit attitude. 1 
crosschecked repeatedly between the in- 
struments. periscope presentation, and the 
attitude through the window. 

Although there were variations in the 
instrument presentations during the flight, 
there was never any difficulty in determin- 
ing my true attitude by reference to the 
window or periscope. I received a count- 
down from the ground and the retrorockets 
were fired on schedule just off the Cali- 

I could hear each rocket fire and could 
feel the surge as the rockets slowed the 
spacecraft. Coming out of zero-g condi- 
tion, the retrorocket firing produced the 
sensation that 1 was accelerating back to- 
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GENERAL 

PRECISION 

I in A contract for production and testing of a Stellar Inertial Guidance System 
^ | [ LLAIi * or ballistic missiles has recently been awarded to General Precision by the 
United States Air Force. Using the stars as reference points, this highly ad- 
vanced missile-borne system employs a General Precision celestial sensor 
integrated' with a miniature inertial guidance system to deliver the missile 
to its target. 

_ This is only one in a succession of missile programs for which General Pre- 

OWO T E EM O cision's capabilities have been evaluated and found acceptable. Other areas 
w I w I Lt IVl V where General Precision has demonstrated competence include Space 
Vehicle Guidance and Control, Manned Aircraft Systems and Sub-Systems. 
Air Traffic Control and Industrial Control. General Precision, Inc., Tarrytown, 
New York, the principal operating subsidiary of General Precision Equipment 
Corporation. 
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Flight Propulsion 



Los Angeles Airways Inaugurates 
CT58-Powered ’Copter Service 



Northrop and McDonnell 
Aircraft Set Nine New 
Time to-Climb Records 



OQ S s 


NEWS 


A report about progress in research and 
products from the Flight Propulsion Divi- 
sion of the General Electric Company 





Do you share his ability to uncomplicate ideas? 


Even the most esoteric problems yield to his special kind of common sense. He always has a new point of view to 
suggest, a fresh approach to try. He never forgets that simplicity is the final goal of engineering. 

If you share this talent come to Northrop. Work in such diverse project areas as space guidance and astro-inertial 
navigation, automatic control and checkout, laminar flow control, aerospace deceleration and orbital rendezvous 
techniques, and world-wide communications systems. More than 70 such projects are now in work at Northrop. 

You'll find particularly attractive opportunities in opto-mechanical systems design, space materials research and 
nuclear physics. But if you have a knack for getting things done, there's a spot for you at Northrop whatever your 
specialty. 

For more specific information, write to Dr. Alexander Weir, Northrop Cor- I 
poration, Box 1525, Beverly Hills, California. You will receive a prompt reply. 


NORTHROP 


Control System for Advanced O AO Tested 

By Barry Miller 


Los Angeles— Data transmission and 
control system which ultimately is in- 
tended to command and control a mini- 
mum 50-in. aperture telescope aboard a 
two-ton high-altitude, asynchronous, or- 
biting astronomical observatory began 
a test series recently at Tucson, Ariz., 
as the initial step in a long-range pro- 
gram aimed at putting the observatory 
in orbit later in this decade. 

The system will employ a general 
purpose digital computer at a ground 
station to command the telescope and 
accept data from it, thereby closing the 
loop between satellite-borne and ground- 
based control elements. 

The computer control system was de- 
veloped by Astrodata. Inc., in nearby 
Anaheim, for the Kitt Peak National 
Observatory located in southern Ari- 
zona. Kitt Peak is operated by the 
Assn, of Universities for Research in 
Astronomy, Inc. (AURA), a non-profit 
group, which is under contract from the 
National Science Foundation to develop 
an orbiting astronomical observatory 
(AW Jan. 15. p. 30) that may be 
launched as early as 196S. 

While this program has no formal 
connection with National Aeronautics 
and Space Administration's Orbiting 
Astronomical Observatory (OAO). for 
which Grumman Aircraft Engineering 
Corp. is designing and building fire 
observatories (A\V Oct. 17. 1960, p. 
30; Feb. 13. 1961 p. 54), it is regarded 
a potential OAO follow-on. Information 
on the respective programs is being ex- 
changed by Grumman and Kitt Peak 
Observatory. 

Present Aim 

The OAO spacecraft constitutes an 
immediate, practical attempt to capital- 
ize on contemporary booster technology 
to put a minimum amount of astro- 
nomical equipment in a low-altitude, 
circular (500 mi.) orbit that clears the 
earth's atmosphere. This will give 
astronomers a chance to observe charac- 
teristic stellar light through orbiting in- 
struments before it is absorbed or dis- 
torted bv the atmosphere. First OAO 
launching, using the Atlas Agena B as 
a boost vehicle, is scheduled for late 

nC Thc C Kitt Peak/NSF orbiting tele- 
scope is now being contemplated for a 
high-altitude. asynchronous orbit, 
roughly 23,400 naut. mi. or more, after 
an earlier idea for a stationary orbit 
(synchronous, equatorial orbit at 19,- 
310 naut. mi.) was passed over because 
of the anticipated difficulty in achieving 
it. The high altitude observatory may 
have several advantages over the lower- 
altitude OAO. It will provide longer 


linc-of-sight time for ground command 
of the observatory, lessening the need 
for data storage in the spacecraft. 

Targets being observed in space will 
not be blocked from view by the earth 
for lengthy periods as they would were 
the observatory at lower altitudes. In 
addition, the higher altitude observatory 
will be less susceptible to effects of 
gravitational torques created by the di- 
vergence of the gravitational field as 
well as an accumulation of angular mo- 
mentum caused by aerodynamic un- 
balance. 

To place a spacecraft of the antici- 
pated size of this observatory into a 
high-altitude orbit requires a booster 
with a thrust capability not now availa- 
ble. The observatory’s weight and in- 
tended orbit would require a Saturn 
or one of the larger projected military 
vehicles, such as a Martin Titan 3 with 
a Lockheed Agena C upper stage. 
AURA originally planned to use the 
now discarded Saturn C-2; C-l is re- 
garded as marginal for the experiments. 

The advanced observatory will have 
a higher weight carrying capability 
available to it than would OAO; it will 
carry a larger aperture telescope (mini- 
mum of 50 in., perhaps as large as 72- 
in.) compared with four smaller tele- 
scopes planned under Project Celescopc 
(AW Feb. 19 p. 75) for OAO. This 
should give it an unusually high resolu- 
tion. It is programed for a mean life- 
time of five years, an extremely high 
goal at current levels of technology. 

OAO control system is to be capable 
of pointing a 36 or 40 in. aperture tele- 


scope to an accuracy of a fraction of 
a sec. of arc for 45 min. to an hour. 
Specified accuracy of the advanced 
observatory lies between 0.1 and 0.01 
sec. of arc., an accuracy which is to be 
held for many hours. 

While details of the observatory are 
not yet finn, the system may conduct 
experiments involving interstellar dust, 
galactic structures and variable stars. 
Several types of instruments are under 
consideration for inclusion on the 
observatory-. They include infrared and 
ultraviolet spectrometers, multi-color 
photometers, an absolute bolometer 
and some fonn of image tube with 
which photographs may be obtained. 

The control system delivered to 
Tucson recently by Astrodata is a closed 
loop servo data transmission system, 
with the loop closed by a general pur- 
pose Packard Bell 250 computer on the 
ground. Positions of telescopes in the 
satellite can be sensed, and then phy- 
sically moved by satellite motors under 
command from the computer, which 
can be programed to supply commands 
to alter direction in which the telescope 
is looking. 

A two-way path for transmitting and 
receiving data from additional experi- 
mental equipment which may be car- 
ried on the observatory is provided. In 
essence, the system is viewed only as 
a preliminary- experiment to perfect a 
control system required to command 
the observatory. No actual flight hard- 
ware will be built for years, according 
to an official at Kitt Peak Observatory. 

Tests of the data transmission/ con- 
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AT RADIATION, CHALLENGE IS OPPORTUNITY 

Example: Bell System's TELSTAR 


Bell Telephone Loborotories is now taking on important step 
toword commercial utilization of space. Bell's experimental 
Project Telstar satellite and its ground stations point the way 
toward a new kind of communications network— one that ulti- 
mately can link all the telephones on one continent with those 
on every other. 

Radiation Incorporated was chosen by Bell laboratories to 
play a vital role in this venture. The challenge of an environ- 
ment where service is not yet possible called for a satellite 
PCM telemetry system of extremely long life and highest pos- 
sible reliability. Radiation engineers met the challenge, and 
designed the system to Bell's rigid specifications. 

In addition, Radiation produced an antenna which will help 
pinpoint the satellite during its brief, posses, and will enable a 


precision tracker to acquire the satellite and bring a 340-ton 
horn-reflector onto the tiny target. 

Radiation scientists and engineers are also at work on many 
other challenging projects. More able people like them are 
needed. If your imagination and resourcefulness match high 
technical proficiency, here is full range for your talents. Send 
your resume or write for additionol information to Personnel 
Director, Dept. AW-42, Radiation Incorporated, Melbourne, 
Florida. Radiation is an equal opportunity employer. 




trol system will proceed in three phases: 

• Phase 1— The computer control sys- 
tem, in Tucson, will be connected via 
coaxial cable to a telescope on Kitt 
Peak, roughly 40 miles away. A tele- 
scope mount, made by Boiler & 
Chivens, South Pasadena, Calif, and 
scheduled for delivery to the peak this 
summer, will permit automated opera- 
tion with the earth-based telescope, 
controlled from Tucson, simulating 
operation of the telescope in space. 

• Phase 2— Cable between the computer 
system and the observatory will be 
broken and replaced by a microwave 
data transmission link, to test telescope 
operation remotely by radio link. 

• Phase 3— Actual" flight, in which the 
satellite would be controlled by radio 
from the earth. For this phase, both 
telescope and control system would be 
packaged for space use. 

In effect, the complete data trans- 
mission and control system comprises 
the equivalent of a transmitter and re- 
ceiver located with the telescope, an- 
other transmitter and receiver at the 
control center with a digital computer 
closing the loop. Magnetic and per- 
forated tapes provide for storage and 
readout. Transmission bit rate currently 
is 1.000 bits/sec. At the transmitting 
end, a cable driver is fed from a bi- 
phase modulator. The receiver is an- 
other bi-phase modulator. 

A technique is employed which en- 
ables digital signals which may be 
shrouded bv noise to be recognized. 
Since noise statistically is expected to 
have zero average value, and the signal 
is known not to have a zero average 
value, the noise and signal arc inte- 
grated. The integrators are periodically 
dumped, and output examined. Phase 
lock synchronization tells when a zero 
or one will probably appear. A Barker 
word is used to detect when data frame 
is in and out of synchronism. 
Observatory Operation 

At the observatory end, 30 chan- 
nels of telescope response data includ- 
ing direction telescope is pointing and 
its sensory response are multiplexed 
into an 11-bit straight binary analog-to- 
digital converter, transmitted serially to 
ground station. 

At the ground station, the computer 
analyzes data from and provides direc- 
tions for the telescope. It communicates 
with the control center asynchronously 
through a 22-bit high speed buffer 
register, according to Astrodata. This 
register, the company explains, will ac- 
cept parallel binary information from 
the control center equipment in paral- 
lel. The output of the buffer in turn 
goes to one of eight paralleled 22-bit 
output registers. All of the registers are 


A sidereal clock, mounted in the 
control center rack, counts one pulse 


per sidereal second signal, provides a 
source of star time for use within the 
computer. This is necessary as star 
charts are mapped according to sidereal 
time (366.242 days per year contrasted 
with 365.242 days per solar year). 

WWV signals picked up by a wide- 
band receiver will synchronize the clock. 

A control console associated with the 
system continuously displays position 
of the telescope and contains a tele- 
phone dial which permits operator to 
enter any desired changes. In addition. 
17 decades of unassigned digital dis- 
plays may be programed to display any 
additional data secured from the orbit- 
ing observatory. Such observatory func- 


Surveyor moon exploration vehicle 
and the Svncom communications satel- 
lite will be among projects tested in a 
S6-million environmental laboratory 
Hughes Aircraft Co. expects to begin 
operating this month in El Scgundo. 

The laboratory, to duplicate condi- 
tions on the moon and in space, will 
open with three test chambers, will add 
a fourth chamber, big enough to ac- 
commodate a full-size Surveyor, next 
February. There will be room for two 
additional chambers. 

The laboratory will include solar 
simulators to reproduce the sun’s radia- 
tion, will have high vacuum and ther- 
mal capability, and can duplicate con- 
ditions a spacecraft might experience 
in an earth orbit, en route to the moon, 
or on the moon. Temperature extremes 


tions as the operation of the dome 
drive, shutter, and track motors are 
under operator pushbutton remote con- 
trol. 

Recovered data, time of sidereal day 
and console commands are delivered to 
the computer, which decodes and dis- 
plays them on the console. Data thus 
displayed would include star right as- 
cension, inclination, zenith distance and 
telescope azimuth, shutter status, etc. 

Recovered data on telescope end is 
serially shifted through a 32-bit shift 
register and 16 32-bit patchboard con- 
trolled storage registers, which drive 
digital positional motors, are connected 
in parallel to it. 


of — 320F and 275F can be produced. 

Chambers will range in size from 6 x 
6 ft. to 14 x 13 ft. in test volume. 
Walls can be cooled by liquid nitrogen. 
Overhead solar simulators can produce 
an intensity of 150 watts per square 
foot, slightly in excess of one solar con- 
stant, the intensity of the sun in space 
in the vicinity of the earth. Both car- 
bon arc and mercury xenon sources will 
be used, with some interchangeability 
among the chambers. The xenon simu- 
lators can be expanded to produce an 
intensity of the sun at Venus, 275 watts 
per square foot. One chamber can at- 
tain a pressure of 10'” mm. Hg, the 
other chambers attain 10'' and 10"“ 
mm. Hg. Diffusion pumping will be 
used, with provisions available for fu- 
ture addition of cryogenic pumping. 


Hughes Builds Environmental Lab 
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TITANIUM BRINGS 

SPACE-AGE VACUUMS 
DOWN TO EARTH 



Republic Titanium plays a vital role in advanced electronic high-vacuum pumps 
produced by the Ultek Corporation, Palo Alto, California. 

Attached to various size chambers, these pumps have proven ideal in extended 
space simulation. There are no moving parts. Pumps can operate unattended 
and require no refrigerants, oils, cold traps, water, or additional equipment. 

Titanium plates (cathodes) are positioned next to the pump walls, on 
opposite sides of a stainless steel honeycomb structure (anode). A magnetic field 
is supplied by an external permanent magnet. High voltage applied between 
cathodes and anode causes continuous renewal of fresh, pure titanium 
surfaces which trap gas permanently. 

Of all the commercially available metals, only titanium can perform 
this job. Pumps are designed to provide continuous contaminant-free vacuums in 
the range of 10’ 4 to 10 10 torr. In addition to space simulation, Ultek high-vacuum 
pumps are used in the manufacture of vacuum tubes and in the operation 
of mass spectrometers, gas analyzers, and other instruments. 

One of the major suppliers of titanium, Republic leads the world in the production 
of alloy and enduro® Stainless Steels. Metallurgists help you select and apply the 
metals best suited to requirements. For information, contact your nearest 
Republic sales office. Please indicate if you would like a metallurgist to call. 


REPUBLIC STEEL 

Cleveland 1, Ohio 



REPUBLIC PH STAINLESS STEELS 


VACUUM ARC MELTED METALS 


Republic PH 15-7MO* for missiles and aircraft 
offers high tensile and yield strength with excellent 
mechanical properties at high temperatures. 
Republic 17-4 PH* for shafts, gears, pins, and 
other components requires only a one-hour heat 
treatment at 900 °F to develop its full strength 
(tensile strength to 200,000 psi). Republic 17-7 
PH* for pressure tanks, bellows, springs, and 
other applications provides high strength to- 
gether with better corrosion resistance than the 
straight chromium martensitic stainless types. 
Send for PH Stainless Steel booklet. 

-Licensed under Pat. Nos. 2482096, 2505763 and Trade- 
mark of Licensor. 


Processed into billets, bars, plates, sheets, strip, 
or wire, Republic Vacuum Arc Melted Metals are 
produced in 4,000- to 20,000-pound ingots. The 
consumable electrode vacuum-melting process im- 
proves notch strength, ductility, fatigue life, and 
performance at high and low temperatures. Pre- 
cise control reduces nonmetallic inclusions and 
harmful gases. Republic helps you choose the 
vacuum-melted metal best suited to requirements. 
You select from constructional alloy steel, high 
strength alloy steel, bearing steel, stainless steel, 
super alloy steel, titanium, or special carbon steel. 


DESIGN ENGINEERS: Mail the 
coupon for a copy of Republic’s 
new booklet, Products for the De- 
sign Engineer. Contains a useful 
Stainless Steel Selector Chart, and 
information on Republic High 
Strength Steels, Titanium, Elec- 
trical Steels, Vacuum Arc Melted 
Steels, and other high-performance 
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GET 25% MORE DATA DN 

DUPONT CRONAR* MOTION PICTURE FILMS 


CRONAR films have a .0045" base that puts 25% more film in a magazine 
or on a spool. Therefore, every high-speed camera shot you make with 
CRONAR gives you that much more data. 

There are three fine Du Pont emulsions available to you on CRONAR 
in 16 mm, 35 mm and 70 mm. You can learn more about these and other 
Du Pont Photo Products by writing: E. I. du Pont de Nemours & Co. (Inc.), 
Photo Products Department, Wilmington 98, Delaware, or contacting 
any of the sales offices listed here. 


ATLANTA 18, GA, 
CHICAGO «6. ILL. « 
CLEVELAND 16, OH 
CLIFTON, N. J„ 381 
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AERONAUTICAL ENGINEERING 



British Design New Mach 2.2 Transport 


By Herbert J. Coleman 


London — Windowless supersonic 
transport featuring six buried turbojet 
engines and 7 '-deg. -sweep slender delta 
wing has been designed by College of 
Aeronautics, Cranfield. for the Mach 2.2 
range of speeds. 

The airplane, aimed primarily at use 
on transatlantic routes, embodies the 
so-called integrated shape and includes 
unusual features of structural safety. 
Designers have concentrated on a con- 
figuration purposely different from those 
being considered within the British air- 
craft industry, such as the Sud Super 
Caravelle being studied as a joint 
Anglo-French project (AW Apr. 2, p. 
26). 

Discussing the design, Cranfield 
Project A-60. A. F. Newell, deputy head 
of the design department and D. Howe, 
department lecturer, told the Institu- 
tion of Production Engineers that from 
a purely technical viewpoint, the Super 
Caravelle does not convincinglv exhibit 
the characteristics of a successful super- 


They pointed out that the true extent 
of supersonic booms is not yet known 
but that it may restrict supersonic air- 
line operations to flight over unpopu- 
lated areas, adding: "In view of this, the 
choice of medium ranges for the Super 
Caravelle may prove to be unfortunate." 

Development costs were estimated at 
about S300 million. 


However, speakers admitted that 
Cranfield Project A-60 is far from an 

placement probable would be consid- 
ered better than the buried configura- 
tion. Generally, the Cranfield design 
shapes up like this: 

• Delta wing with curved leading edge 
in the region of tips and roots. Fuselage 
is 161 ft. long and fuselage depth is 
10.1 ft., about the same as on the dc 
I Iavilland Comet. 

• Six turbojet engines of about 1 S.000 
lb. thrust each are mounted in the rear 
fuselage, aft of the pressure cabin. De- 
signers recommend some sort of under- 
slung podded lavout. such as used on 
the Super Caravelle (AW Jan. 1. p. 33), 
since engines could then be separately 
type-tested and more readily installed 

• Gross weight is 323.000 lb. and maxi- 
mum landing weight is 190,0001b. Air- 
plane can earn’ IDS passengers over 
maximum range of 3,250 naut. mi. with 
seat pitch of 40 in.; for reduced range, 
load of 126 passengers with 33 in. seat 
pitch is possible. 

Newell and Howe said the integrated 
layout makes high cruising efficiencies 
obtainable, but at the same time, it be- 
comes difficult to supply cabin windows 
although their absence can reduce 
structure weight by 2,000 lb. Lack of 
windows helps ensure pressure cabin in- 
tegrity, but the speakers said the psy- 
chological problem is debatable. They 


said supersonic flying is for the sophisti- 
cated and interior television could alle- 
viate tendencies toward claustrophobia. 

Cruising altitude would be from 
37.000 to 63,000 ft., which would 
avoid bad weather conditions and mini- 
mize ground level sonic booms. 

The Cranfield design team selected 
the slender delta wing planform because 
it met both high and low speed charac- 
teristics. In Great Britain, a similar 
wing is now being tested on the Han- 
dler- Page 113 (AW cover. Sept. IS, 
1961) and an ogee wing, similar to the 
Super Caravelle’s. is being fitted to a 
Fairey FD-2 by Bristol Aircraft. 

For safety reasons, designers centered 

stand full pressurized cabin stresses, 
with the outer shell giving a reserve fac- 


lcss than catastrophically. Also, 


the b 


engine 


fuselage thus providing structural 
strength where the whig is thin and 
providing high stiffness to meet aero- 
clastic requirements. 

Newell and Howe emphasized that 
wing construction envisaged is no differ- 
ent from that of subsonic aircraft, but 
they suggested light alloy honeycomb 
sandwich is desirable for structure in 
some of the fuel tank regions. Major 
problem, they continued, is the center 
wing-fuselage unit, which ideally should 
be assembled as one component. 

In materials, since leading edge tem- 
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Guidance from within 

Just as the motions of man are controlled and stabilized 
by the inner ear, so highly precise navigation for vehicles 
in or beyond the atmosphere is provided by Norden’s 
silent twenty-pound inertial platform. Once the vehicle 
is in motion, this all-attitude four-gimbal instrument 
emits no external signals. It requires no contact with 
the outside world as it follows its course — compen- 
sating, correcting, displaying extraordinary accuracy 
and reliability. 

To develop this advanced miniature platform, Norden 
designed and built every key component— floated rate 
integrating gyros, accelerometers, and gimbal pivot as- 
semblies. The package is an ideal answer to a wide 
range of stabilization and inertial navigation require- 
ments. Although particularly suited to new generation 
aircraft and space vehicles, it is readily adaptable for 
missions in any environment, regardless of weather condi- 
tions, magnetic fields, and natural or artificial radiation. 

Tested in laboratory and in flight over a two- 
year period, this inertial platform is an important 
achievement in space age electronics and another demon- 
stration of Norden's primary mission . . . Extending 
Man’s Capabilities. 

FOR ADDITIONAL INFORMATION ABOUT NORDEN INERTIAL PLAT- 
FORMS, WRITE: 

Norden —»• 



perature should not exceed 1 30C. most 
common metal likely would be light 
aluminum alloy specification RR 58. 
Engine intakes reach higher tempera- 
tures, and because of their rectangular 
shapes and the high pressures involved, 
a steel or titanium construction would 
be needed. In addition, the thick bound- 
ary layer associated with a semi-buried 
engine layout can cause considerable 
drag penalty and must be removed by 
ducting. 

For air intakes, the Cranficld Project 
A-60 employs movable two-dimensional 
shock ramps which vary the throat 
area; automatic operation in the flight 
regime is necessary. Newell and Howe 
stressed that a combination of long, 
variable, rectangular air intakes with 
convergent-divergent nozzles suggests 
the need for considerable design skill to 
achieve an acceptable powerplant 
weight. 

Autopilot Changes 
Ease B-52 Refueling 

Pilot workload during air-refueling 
and low-level missions of the Boeing 
B-52 bomber can be reduced more than 
50% by autopilot modifications to the 
Sperry Phoenix equipment now used 
on the intercontinental jet bomber, 
Boeing’s Military Aircraft Systems Di- 
vision, Wichita, Kan., estimates. 


The revised autopilot system, devel- 
oped bv Sperry Phoenix in conjunction 
with the airframe manufacturer, cur- 
rently is being flight evaluated by the 
Air Force. The B-52's Sperry Phoenix 
autopilot now has three additional 
components to handle electro-mechani- 
cal raw-damper augmentation, column 
and wheel steering and boom steering. 

The modifications sharply reduce 
yaw oscillations during the tight forma- 
tion flying necessary for aerial refueling 
and permit the pilot to put commands 
through the autopilot while the equip- 
ment stabilizes the receiver airplane in 
the airspace envelope. 

Boom steering is provided when the 
tanker's flying boom is inserted into 
the B-52 receptacle. A mechanical 
boom sensor is provided at the intake 
point of the receiver. When the boom 
travels as a result of aircraft movement, 
the sensor signals the autopilot to cor- 
rect the receiver plane's flight path. 
The B-52 pilot may alter tile boom 
angle as desired to change the airplane's 
relative position, but he primarily flies 
by the throttles to control speed during 
refueling. 

The improved autopilot system in- 
corporates modifications that overcome 
the equipment’s previous tendency to 
disengage in turbulence at low alti- 
tudes. Elimination of this disengage- 
ment permits operation at low altitudes 
at less fatiguing control force levels. 


missile industry. . . 

THERMAL 

FIRED 
A I R 
I E AT E R S 


fired air heaters meets all 
specialized requirements of 


temperatures to 1900 F, 
flows to 500 Ibs/sec, and 
pressures to 5000 psig. 



THERMAL 

Thermal Research & Engineering Corp. 

Conshohocken • Pennsylvania 
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Titan 2 Success Boosts Space, ICBM Capability 



USAF/Martin Titan 2 ICBM is readied for first full-range flight down Atlantic Missile Range, above left. Lift-off photo, above right, 
shows flame pattern from twin-barrel, pump-fed Aerojet-General XLR-87-AJ5 first stage engine with design launch thrust of 430,000 lb. 
Titan 2 has non-lumincsccnt. pale pink flame with virtually no smoke, in contrast to Titan 1 flame which is yellow-white and produces 
smoke- Pad weight of Titan 2 (SM-68B) is approximately 300,000 lb. ICBM version has 6,300 stat. mi. range. With increased tankage for 
space use, missile will boost 6,000 lb. Gemini two-man orbital vehicle. 
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Test firing of first stage engines, above left, shows configuration of thrust chamber skirt Second stage XLR-91-AJ5 engine, above right, 
has shorter skirt for out-of-atmosphere operation. Storable hypergolic propellant is Aerozine-50 and nitrogen tetroxide. 


Pressurized, air-conditioned butyl-coated cotton fabric safety suits protect fuel-loading crews on Titan 2 gantry. 
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Behind this missile is the story of capability . . . talented 
manpower using modern facilities to create the Army’s 
SERGEANT Weapons System. 

If you are seeking a rewarding technical career, we invite you 
to explore our organization. Address your inquiry to the 
Employment Supervisor. 


If you are interested in the Sperry Utah story of men and 
facilities at work, write for the new brochure, “ca' pa ■ bil' i 
Send your request to the Market Development Manager. 


SPERRY 




COMPANY, DIVISION OF 






SURVEYOR SPACECRAFT— Ry. in electronics 
was selected by Hughes Aircraft 
Company, Inc., to design, develop, and 
labricate the Radar Altimeter and Doppler 
Velocity Sensor equipments lor this 
NASA/IPL Lunar Soft Landing System. 



ANTI-SUBMARINE defense is lacilitated by 
Ryan Doppler Navigation Systems which 

weather navigation over land or sea, 
anywhere in the world, without any 


s 



TACTICAL AIR MOBILITY and support are 
supplied by low-speed, low altitude, 

Doppler Navigators provide the precise 
support missions by any aircraft. 


How to navigate "on the dech'at supersonic speeds ? 


Most practical answer yet devised: the new Ryanav IV Doppler Navigator 
developed by Ryan Electronics! 

World's first universal Doppler navigator, the Ryanav IV provides highly reliable 
and accurate navigation for supersonic aircraft maneuvering "on the deck" 
without outside navigational aids. Ryanav IV also makes possible the all-weather, 
pinpoint navigation of slow-flying aircraft such as helicopters, V/STOL and all 
types of fixed wing aircraft now flying or projected. 

Acknowledged leader for over 14 years in the design, development and large 
scale production of Doppler navigators, flexible, fast-moving Ryan is also making 
significant contributions in other areas of the space age. 

Ryan, for example, is now building the newest concepts in vertical take-off 
aircraft. And today, as for years past, Ryan is the major supplier of advanced 
jet target drones for all the Armed Services. Among other Ryan activities are 
Flex Wing applications, electronic systems for lunar landings, and structures 
for space vehicles. 

Ryan Electronics includes the most modern and best equipped facilities for 
electronics development, manufacturing and testing. And at Ryan Electronics and 
Ryan Aerospace, technical and management capabilities are designed to assure 
compliance with the most stringent standards. 

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 
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NEW AEROSPACE PRODUCTS 


High-Voltage Air Heater 

Manufacturer says the device, de- 
signed for use in wind tunnel tests of 
aerodynamic materials and components, 
simultaneously provides 50-60% power 
input conversion to useful heat, operat- 
ing pressures up to 1,500 psi., operat- 
ing runs up to 15 min. duration, less 
than 0.1 % air contamination by 
weight and two to three times more air 
than heaters of comparable efficiency. 



The equipment, designated Plasmarc 
HV (High-Voltage) Air Heater, oper- 
ates with air rather than inert gases or 
nitrogen. The heater is available in 
four sizes, corresponding to nominal 
power input ratings of 60, 250, 1,000 
and 4,000 lew. It operates in the range 
of 500 to 25,000 v. at currents of 50 
lo 1.500 amp. 

Heater operation features introduc- 
tion of air into a central swirl chamber 
to form the desired flow pattern. The 
arc strikes from the inner wall of the 
rear hollow electrode to the inner wall 
of the nozzle electrode to create a 
plasma mass. A constricting nozzle in- 
creases pressure and flow velocity of 
the plasma. The heater creates tempera- 
tures from 4,000 to 12,000 deg. Ran- 
kine. 

Electric Welding Dept., Linde Co., 
Division of Union Carbide Corp., 270 
Park Ave., New York 17, N. Y. 

Missile Squib 

Low-voltage device was developed for 
use in rocket motor ignition and pres- 
sure actuation. 

The squib meets all Atlantic Missile 
Range safety requirements for missile 
ordnance components, the manufacturer 
says. Accidental application of one am- 
pere or one watt from circuit pickup 
or electromagnetic sources will not fire 
the squib or degrade its performance. 

Sunnyvale Branch, Librascope Divi- 
sion, General Precision, Inc.. 670 
Arqucs Ave., Sunnyvale, Calif. 

84 



Space Simulator 

New environmental simulator is re- 
ported capable of achieving vacuums 
of 10'' mm. mercury and better. Wall 
temperatures can be controlled at any 
level from — 1 00 to 400F with mechani- 
cal refrigeration and electrical heaters. 

Simulator chamber is .nailable in 
three sizes— 18 in. dia. x 56 in. deep, 
30 in. dia. x 48 in. deep, or 48 in. 
dia. x 72 in. deep. Temperatures be- 
low — 300F can be obtained by using 
an optically opaque baffle cooled by 
liquid nitrogen. Baffle is available as 
an accessory, along with automatic con- 
trols for programing intermediate alti- 
tudes, controlled leakage and solar sim- 
ulation equipment. 

F.nviratron Co., 7649 San Fernando 
Rd., Burbank, Calif. 

Mobile Test Bench 

New bench is designed to cut instru- 
ment checkout and calibration costs 
by bringing test equipment to the air- 
craft or missile, eliminating the need 
to send instruments back to a depot. 



Bench will carry 632 lb. of test gear, 
and a removable cover can be attached 
to the rear to provide shelf space and 
electrical outlets. The bench is con- 
structed of aluminum skin bonded to 
4-in. plywood. Dimensions: 59 in. long 
x 41 in. wide x 40 in. high. Collapsible 


wings permit storing of the bench in 
minimum space. Three shelves are 
installed for mounting electronic test 
equipment. Running gear is retract- 
able by operation of a jack handle, with 



Bi-Propellant Control Valve 


Fast-acting, high-response valve was 
developed for directional control or 
maneuvering of rockets and space ve- 
hicles. Manufacturer reports tests of the 
valve have shown response times under 
5 milliseconds from electrical signal to 
full open or full close. The device, 
designed to operate under normal ac- 
celeration and vibration conditions, is 
capable of operating at 100 cvcles/scc. 
without valve float. 

Pilot principle utilizes nitrogen or 
other inert gas in the system pressure, 
working with this pressurization rather 
than against it. The valve has a burst 
pressure of 1,600 psi. with simultane- 
ous pressurization at all external ports. 

James. Pond & Clark, Inc., 2181 E. 
Foothill Blvd., Pasadena. Calif. 

Slide Rule 

New device offers expanded comput- 
ing capacity, the manufacturer claims, 
with 26 scales, greater consistency and 
logic, convenience and speed in opera- 
tion and lifetime durability. 

The Deci-Lon rule incorporates a 
new proximity grouping of scales, addi- 
tional calibrations, extended use of 
color coding, and a redesigned indi- 
cator for easier manipulation. The in- 
dicator has a red hairline for greater 
contrast against black graduations. 

The company says the device is com- 
pletely shatterproof and immune to 
humidity variations, warping, cracking 
and sticking. The rule comes in a 
chamois-lined leather carrying case. A 
manual accompanying the device con- 
tains instructions for financial calcu- 
lations. 

Keuffel & Esscr Co., Hoboken, N. J. 
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Garrctt-AiResearch has designed, fabricated and 
tested lightweight space radiators, utilizing proven 
hardware concepts throughout. Active radiator 
systems can cool electronic equipment, fuel cells, 
stable platforms and environmental systems 
operating from 400°F to cryogenic temperatures. 

AiResearch is foremost in space radiator design 
and manufacturing, and is highly experienced in 
weight optimization techniques, meteoroid protec- 
tion, transient temperature analysis, fabrication 


techniques and emissive coating characteristics. 

Present AiResearch space radiator development 
and production programs include systems for both 
manned and unmanned space vehicles. Other types 
of space heat transfer experience include the 
Project Mercury and Dyna-Soar systems. 

AiResearch has more than 20 years of experi- 
ence in the design, development and manufacture 
of heat transfer equipment for aircraft, missiles 
and space vehicles. Your inquiries are invited. 



AIRESEARCH MANUFACTURING DIVISIONS • Los Ang, 
Systems and Componen 
Aircraft, Missile, Spacecraft, Electronic, Nude 
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ARRIVALS 

“Make-Do” 

Fire 

Detection 

SH . Gwi; | will arrive I gate | from 

708 5 50' 14 MANCHESTER 

8/2 6 45* oh iime 1 12 PORTLAND 

705 7 00' - ■ :* 14 NEW YORK WASHINGTON EX SAT 

FLIGHT DELAYED DUE TO FALSE ALARM 

780 10-15* II MONTREAL i 

340 1125- 14 FITCHBURG CONCORD LACONIA 


What's the true cost of a faulty 
fire detection system? It's the sum 
of lost flight time . . . extra mainte- 
nance. . .frayed tempers... loss of 
passenger good will. And each, in 
itself, is a troublesome, trying prob- 
lem for profit-conscious airlines. 

Yet there are experienced engi- 
neers to design good systems — if 
giventhe assignment and responsi- 


bility. There are reliable devices to 
detect fires — if selected on the 
basis of performance rather than 
novelty. And there are manufac- 
turers with a knowledge of all kinds 
of fire detection problems. 

Our experience at Fenwal spans 
the entire history of fire detection. 
We've equipped hundreds of 
planes, and worked with even more 


layouts. And because we manufac- 
ture the only complete line of fire 
detection equipment, we can be 
objective about recommending the 
best type or combination for your 
particular needs. Give us a call and 
find out how our experience can 
save you money. Fenwal Incorpo- 
rated, 125 Pleasant Street, Ashland, 
Massachusetts. 



DOUBLE DIVIDENDS 
FOR ENGINEERS 


GENERAL DYNAMICS 


A REWARDING CAREER 
AND YEAR-ROUND 
RECREATION 


Exciting space programs — and an exciting 
environment — await the engineer at General 
Dynamics | Astronautics in San Diego. 

Atlas, Centaur, Mercury, Arents, Ranger, Rov- 
er, Surveyor. Midas, Mariner, OGO & OAO 
— these and other long-range projects fire 
the imagination and challenge the capabilities 
of the nation's top engineers. The roster of re- 
nowned space leaders at General Dynamics | 
Astronautics is proof of the exceptional 
intellectual climate you will find here. Engi- 
neers at the highest level of management 
work constantly to maintain that climate. 
Climate of another kind makes life in San 
Diego a delight the year round. Near-perfect 
weather encourages you to take full advan- 
tage of the miles of ocean beaches, the spec- 
tacular parks, the extensive golf and tennis 
facilities, the fresh and salt-water fishing, and 
the many other opportunities for outdoor 
living. And, as the rapidly rising scientific 
center for the West, San Diego includes six 
universities and colleges among its varied 
cultural resources. 


If you seek a double dividend— a rewarding career 
plus a full and active life — then read the details 
on the next page. To arrange an interview, mail 
the attached Professional Placement Inquiry or 
write Mr. R. M. Smith. Manager of Industrial Rela- 
tions Administration -Engineering. Dept. 130-90, 
5733 Kearny Villa Road, San Diego 12, California. 
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ASTRONAUTICS 


DOUBLE DIVIDENDS FOR ENGINEERS 



General Dynamics! Astronautics, a Division of Gen- 
eral Dynamics Corporation, is dedicated to the 
advancement of man's knowledge of the universe. It 
was created to develop the Atlas Intercontinental 
Ballistic Missile and to expand the company’s activi- 
ties in space flight. 

Besides being the free world's first operational ICBM, 
the Atlas plays a major role in many space programs. 
It is scheduled to launch more than 100 space vehicles 
in the sixties for Air Force satellite programs and such 
projects as Atlas, Mercury, Atlas Agena B, and Atlas- 
Centaur. 

Immediate Openings Exist in the 
Following Areas: 

Mechanical Design Engineering 

BSAE or ME; to design and develop missile air frames, 
ground support equipment, hydraulic or pneumatic 
systems. 

Quality Control Engineering 

BS in Engineering, Physics or Chemistry; to originate, 
monitor and report results of missile quality testing 
program. Related test experience desired. Positions 
require either no travel or occasional travel to vendor 
facilities throughout the U.S. 

Electronic Engineering 
BS or MSEE with applicable experience; to be as- 
signed to telemetry, radiation systems, trajectory 
measurement, tracking, guidance, automatic controls, 
packaging, instrumentation, digital devices, printed 


circuitry, logic design, component and systems test- 
ing or measurement systems. Openings exist in de- 
sign, development, reliability, vendor qualification 
selection, and test on ground and airborne electronic 
components, sub-systems and systems. 

Electrical Design Engineering 
BS or MSEE with applicable experience required; to 
be assigned to launch control systems design, pack- 
aging, test equipment, missile electrical power sys- 
tems or component and systems testing. Openings 
exist in design, development, vendor qualification 
selection, and test of ground and airborne missile 
electrical equipment. 

Reliability Engineering 
BS in AE, EE or ME with systems test or analysis back- 
ground; to establish reliability requirements, conduct 
testing and analysis, and maintain reliability program 

Openings also exist in these other 
specialties: 

Circuit Design, Data Transmission, Design Liaison, 
Dynamics, Engineering Administration, Field Service, 
Flight Test, Guidance Systems Analysis, Human 
Factors, Logical Design, Metallurgy, Microwave 
Design, Quality Control, RF Circuitry. Structural 
Design, T.V. Engineering, Telemetry and Thin Films. 
If the inquiry card has been removed, or if you 
wish to furnish or request more detailed informa- 
tion, please write to Mr. R. M. Smith, Manager of 
Industrial Relations Administration-Engineering, 
Mail Zone 130-90, General Dynamics Astronautics, 
5733 Kearny Villa Road, San Diego 12, California. 
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MMRBM Guidance Challenges Industry 


By Philip J. Klass 

Washington— Choice of guidance 
technique to be used in the mobile me- 
dium-range ballistic missile (MMRBM) 
and its transporter-launcher, from many 
possible alternatives, will determine the 
flexibility of the weapon’s use. its pay- 
load, accuracy, cost and reliability'. 

Microelectronic fabrication tech- 
niques appear mandatory to achieve a 
guidance package size and weight which 
will not penalize the missile’s range 
and warhead size, according to ob- 
servers close to the program. 

Present estimates are that a packag- 
ing density of 1 00,000 components per 
cubic foot will be required. This is 
10 times the density of the guidance 
package for the Air Force’s Skybolt 
air-launched ballistic missile, which cur- 
rently has the highest component den- 
sity of any ballistic missile under de- 

' C The’ MMRBM guidance problem in- 
volves techniques for precisely locating 
the missile launch site and azimuth aim- 
ing point as well as guiding the missile 
after it has been launched. The two 
aspects arc interrelated because the 
choice of technique used in the missile 
or transporter-launcher limits the tech- 
niques available for the other. 

The choice also is complicated bv the 
fact that the MMRBM is to bd de- 
signed to pennit missile launches from 
ships as well as from land-based trans- 
ports. Some Defense Department offi- 
cials are inclined to believe that ship- 
based launch may ultimately prove the 
more feasible for a variety of reasons. 

One is the belief that water-based 
launching platforms would be less vul- 
nerable to sabotage than transports op- 
erating over West European highways. 
Another is that water-based launchers 
would be less conspicuous and there- 
fore less likely to provide a symbol 
which Communist or neutralist propa- 
gandists could use to create public op- 
position in some West European coun- 

Here are some of the possible design 
approaches to MMRBM guidance 
under consideration for the land-based 

• All-inertial missile guidance with no 
guidance aboard the transporter. This 
would require the transporter to pro- 
ceed to the nearest launch site whose 
location had previously been precisely 
surveyed. Additionally, the launch site 
would contain a precisely surveyed 
azimuth reference. While this approach 
involves the least complexity for both 
missile and transporter, it runs the risk 


that the transporter might be blocked 
from reaching a launch site by bomb 
damage or sabotage. Additionally, it 
woulcf require a permanent continuous 
guard at launch sites to assure their 
integrity and prevent sabotage of the 
azimuth reference benchmark. 

• North-seeking gyro on transport, and 
all-inertial missile guidance. The gyro 
would provide an azimuth reference for 
the missile and eliminate the need for 
a precise reference at the launch site 
and a 24-hour guard at the launch sites. 
However, the north-seeking gyro would 
require 10-20 minutes to establish a 
reasonably accurate azimuth reference, 
and the transporter still must proceed to 
the nearest launch site to fire its missile. 

• Inertial-stellar missile guidance, using 
a single star tracker aboard the missile 
to detcnninc azimuth bearing, with no 
guidance aboard the transporter. This 
avoids the delay involved when a north- 
seeking gyro is used to establish 
azimuth reference, but adds weight, 
complexity and cost of a star tracker 
to the missile. It also requires a pre- 
cision optical window in the missile and 
the addition of roll-stabilization to as- 


sure that the star remains within view 
of the tracker. The requirement that 
the transporter proceed to a pre-sur- 
veyed location to launch would remain. 
• Inertial missile guidance with trans- 
porter equipped with an inertial naviga- 
tion system. This approach would en- 
able the transporter to know its precise 
geographic location at all times and 
avoid the need to proceed to a pre- 
surveyed launch site, permitting much 
faster reaction time. However, the 
transporter also would need a north- 
seeking gyro to establish azimuth refer- 
ence, with settling time delays previ- 
ously cited. Or the missile would 
require a single-star tracker to determine 
azimuth during boost phase. To pre- 
vent large accumulated drift errors in 
the transporter’s inertial navigation sys- 
tem, it would be equipped with a fifth 
wheel to measure distance traveled to 
provide a continuous correction of the 
transporter inertial system. The accu- 
racy of such a fifth-wheel type odometer, 
particularly on bumpy roads, is a cur- 
rent unknown. An alternative would be 
to presurvey a number of points along 
regular transport routes which could 
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HOW FAST? 



The JetStar's speed is in the same class with the big 
airline jets— yet it can use more than 1100 airports in 
the U.S. and Canada. FAA-certificated. In production. 
LOCKHEED JETSTAR the compact utility jet 


WIDE APERTURE OPTICS 





DYNAMICS RESEARCH CORPORATION 

38 MONTVALE AUENUE STONEHAM, MASS. TEL. (6171 438-3900 

Inertial and Industrial Control System Specialists 



ATC Data Link Unit 

Data transmission system, a ground-to-ground 
digital data link and airborne digital-to-analog 
converter unit, lias been developed by Gen- 
eral Electric Co., Ltd.. Coventry, England, 
for air traffic control application. After con- 

instruiuents or can be coupled directly to 

the aircraft’s autopilot. 

be used periodically to re-set the inertial 

• Inertial-stellar missile guidance using 
two star trackers, with no guidance 
required in the transporter. Such a 
system would involve an inertial plat- 
form large enough to stabilize two star 
trackers which would be designed to 
lock onto two prescribed stars during 
missile boost phase. From measure- 
ments of azimuth and deration angles 
of the two stars relative to the horizon 
established by the stable platform, an 
on-board computer would calculate the 
missile's geographic position, compare 
this with the position it should have to 
hit its intended target and initiate steer- 
ing signals to alter the missile’s course 
as required. 

The use of this two-star stellar- 
inertial guidance system in the missile 
would provide the ultimate in opera- 
tional flexibility, since the missile could 
be fired from any location and the 
transporter itself need not carry any 
navigation equipment. However, this 
system involves many techniques which 
have not been tried and will require 
extensive tests to fully establish its 
feasibility, most observers believe. For 
example, except for the subsonic Snark 
cruise-tvpe missile, there is relatively 
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SKIRMISH OVER A COMPUTER -TO- 
INERTIAL-PLATFORM INTERPRETER 



What is the best way to implement 
tire digital-to-analog conversion cir- 
cuitry required to convert binary 
incremental signals from a digital 
computer to precise d.c. voltages for 
gyro torquing in an airborne tacti- 
cal data system? This was a problem 
faced by Litton data systems 

Several engineers who had partici- 
pated in the development of an 
earlier navigation buffer employing 
the digital servo technique were 
strongly inclined towards playing it 
safe by adopting an identical 
approach. To permit the navigation 
system to sustain the longer flights 
required under the new program, 
they proposed engineering greater 
accuracy into the existing buffer. 
Somehow, they felt, the additional 
requirements for lesser weight and 
volume could also be met. Prelimi- 
nary investigation revealed that this 
scheme would require at least 20 
pounds of hardware. 


Feeling that a better way could be 
found, other-engineers studied 
alternate approaches and finally 
proposed a scheme for generating 
d.c. gyro torquing voltages scaled 
according to width-modulated 
pulses linearly related to computer 
word length. This approach ap- 
peared to hold promise of an accu- 
racy of at least 1 part in 4000 
(0.025%), which was specified for 
two of the required eight signals 
( six for the inertial subsystem; two 
for the cockpit display system). The 
pulse width modulation/demodula- 
tion method also appeared to re- 
quire far less hardware than would 
the digital servo technique 
because of the elimination of heavy 
electromechanical components. 

Skeptics were quick to point out 
that the specified precision would 
be impossible to obtain in view of 
errors inherent in pulse-width mod- 
ulation, delays and rise times in the 
precision switch, switch offset volt- 


age, reference supply voltage, filter 
capacitor leakage and stability, 
filter lags, drum speed variation, 
and signal line ground currents. 
Undaunted, the advocates of the 
new method pressed ahead, con- 
ducted detailed studies and labora- 
tory investigations to nullify all 
objections and verified the complete 
feasibility of their proposed scheme. 

Now functioning as part of a tacti- 
cal data system installed in a carrier- 
based aircraft, this eight-signal 
navigation buffer is packaged on 
five 3" x 3" cards and two small 
assemblies. Weight and volume are 
about one-fifth of that required for 
a digital servo type of buffer. More 
recently, new packaging techniques 
have enabled reduction of the buffer 
unit by an additional 40% to two 
cards and two assemblies without 
degrading accuracy. 

Litton management recognizes the 
value of results stimulated by 
healthy controversy. Security and 
proprietary restrictions preclude 
our discussing current activities, but 
neiv programs offering many new 
technical challenges are now being 
conducted. And Litton continues to 
encourage an environment in which 
engineers can propose and pursue 
other than safe approaches to prob- 
lems. If you’ve been frustrated in 
your attempts to follow through on 
new approaches to digital data 
handlingand display functions.write 
H. G. Laur, Litton Systems, Inc., 
Data Systems Division, 6700 Eton 
Avenue, Canoga Park, California; 
or telephone Diamond 6-4040. 
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PACKARD 

ELECTRIC 


Heat at 500° F. inside or outside doesn’t harm it! 



Tcflon’-insulated aircraft cable is an 
original Packard Electric development 
specially designed to meet the higher 
service requirements of modern high- 
speed, high-altitude aircraft, missiles 
and space craft, 

Packard PE-400 will withstand pro- 
longed operating temperatures up to 
500° F. Flame will not destroy its 
effectiveness. And it is not affected by 
any of the fuels or chemicals used in 
aircraft operation. 

When temperatures drop to sub zero, 


Packard PE-400 doesn’t stiffen, either. 
For example, at —90° F. it still flexes 
easily and there's no cracking or craz- 
ing of insulation. 

Packard PE-400 is made to exceed 
the requirements of the latest revised 
military specification MIL W-71S9. 
This outstanding cable gives high 

provides a hermetic seal against mois- 
ture and chemicals. 

Packard cable is available in mul- 
tiple colors or color coded tracers. 


Packard PE-400 is only one of the wide 
range of aircraft, missile and rocket 
cables produced by Packard Electric. 
Ask about them. Packard Electric main- 
tains branch offices in Detroit and Los 
Angeles for your convenience. 

Packard Electric 

IVarrcn, Ohio 

" Live Wire ” division of General Motors 



Avco Tests 3-D Display System 


Three dimensional dynamic-situation display for radar, air defense or traffic control, per- 
mitting 360-deg. azimuth viewing, has been developed by Avco’s Electronics and Ordnance 
Division. Technique resembles earlier one demonstrated by ITT Laboratories (AW Oct. 
31, 1960, p. 66), using a rotating screen except that Avco uses an electro-luminescent 
panel to create display instead of cathode ray tube projector. The Avco approach permits 
multiple-color displav. all solid-state construction and eliminates optical projection equip- 
ment. Azimuth position of target displayed is determined by time that electroluminescent 
panel is energized. Panel rotates at speed of 20 revolutions per second. 


little experience in the use of a two- 
star stellar-inertial system which must 
automatically seek out two prescribed 
stars in flight and lock onto them. 

The problem is far more difficult in a 
ballistic missile than in a cruise type of 
vehicle operating at subsonic speeds. 
The star trackers must have an optical 
window for viewing which can with- 
stand the rigors of transport over rough 
roads and missile launch, vet provide 
an nndistorted linc-of-sight. Some 
observers say that it would be a year 
or more before equipment could be 
built and tests could be conducted in 
an existing ballistic missile to establish 
the feasibility of this approach. 

The use of a single star tracker to 
establish azimuth in flight also requires 
a good optical window, but the require- 
ments are not nearly so difficult because 
a smaller window will suffice and meas- 
urement is made only in one plane, not 
two as with the two-star system. 

Additionally, the two-star stellar-in- 
ertial system will require a more com- 
plex computer on board the missile, 
and the over-all missile guidance sys- 
tem will be heavier, larger and more 
costly than sonic of the previously cited 
alternatives. This might reduce missile 
warhead size and/or missile range, seri- 
ously compromising the usefulness of 
the weapon. 

The increased complexity of the 
two-star approach almost certainly 
means that the weapon will be less 
reliable than if the all-inertial type guid- 
ance is used. But the important ques- 
tion, assuming the concept is feasible, 
is how much would reliability suffer. 

The freedom of being able to launch 


the missile from any location without 
need to proceed to a preselected launch 
site which may be blocked, might enable 
the two-star guidance to put more war- 
heads on target than the less complex 

But the guidance approach that ap- 
pears optimum for a land-based 
MMRBM is not necessarilv optimum 
for a ship-based system. There is less 
likelihood of a water-based launcher 
being blocked from presurveyed launch 
sites. But the ability to proceed to such 
a site may require visual sighting from 
the ship at a time when nearby land- 
marks are obscured by adverse weather. 

These are but a few of the many 
unresolved questions on the MMRBM 
program which have prompted the 
office of the Director of Defense Re- 
search & Engineering to insist that the 
Air Force contract initially only for a 
"program definition phase," prior to 
awarding contracts for hardware de- 
velopment (AW Apr. 2. p. 22). 

Some Air Force officials strongly favor 
the use of the two-star stellar-inertial 
guidance system, but there are diverg- 
ences of opinion within USAF. 

Three companies currently hold Air 
Force contracts for a study of the 
MMRBM guidance problem, under the 
code name of STINGS (Stellar Iner- 
tial Guidance System). These include: 

• AC Spark Plug Division of General 
Motors Corp. has been studying a single- 
star stellar-inertial missile guidance sys- 
tem in which star tracker is used to 
establish azimuth reference. The system 
is adaptable to the two-star configura- 

• Kearfott Division of General Precision 
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PROBLEMATICAL RECREATIONS 115 



Four cities. A, B, C, and D, lie at the vertices of a rectangle 
Inside this imaginary rectangle there is a fifth city, E, which is 
exactly 33 miles from A and 56 miles from C. E also happens to 
be an integral number of miles from the other two cities, being 
further from B than from D. If the distance between B and C is 
three times that of E from D, how far, to the nearest half mile, 
is A from B? —Contributed 

Cartography is a specialty of our Aero Service Division, the new 
Litton “flying facility” in Philadelphia. Aero has been engaged 
in air survey work since 1919. Other Aero services include 
aerial photographic analyses, aeromagnetic and other geophysical 
maps, geophysical interpretations, natural resources inventories 
and large area development studies. . 

answer to last week’s problem: 9 miles from home. (He | 
drives 15 round trips.) 

□ LITTON INDUSTRIES, INC. 

Beverly Hills, California ^ 



Equipment Corp. also has been study- 
ing a single-star stellar-inertial system, 
but one which employs a novel star 
tracker that has no moving parts. This 
static tracker is less adaptable to the 
two-star configuration. 

• United Aircraft Corporate Systems 
Center is studying a more advanced con- 
cept which uses two star trackers that 
would be employed during the free- 
flight portion of the missile trajectory. 
This requires the addition of means for 
changing trajectory during this portion 
of the flight. 

Because of the potential size and im- 
portance of the MMRBM program, and 
the number of inertial guidance manu- 
facturers that have, or soon will have, 
excess engineering and factory capacity, 
the competition for the Air Force pro- 
gram is expected to be keen. 


NEW AVIONIC 
PRODUCTS 



• Heavy duty optical maser, Model 
HD-6, designed for experimental use in 
micromachining and welding, is now 
available from Wcstinghouse Electronic 
Tube Div. Tire pulsed-tvpe device in- 
cludes power supply with a maximum 
energy storage capacity of 25,600 joules. 
Pulse rate can be varied from 0.25 to 
12 pulses per minute. Maximum out- 
put power is 10 kw. Price is S25.000 



• Beacon printed circuit connectors in 
second Saturn booster are designed to 
withstand high shock and vibration. 
Connectors can be placed along any 
edge of printed circuit board. Group of 
boards is then interconnected by trans- 
verse printed boards which contact con- 
nectors and arc secured to them with 
screws to provide an over-all rigid struc- 
ture. Manufacturer: Brown Engineering 
Co., Huntsville, Ala. 
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BLISS CATAPORT SYSTEM “SLINGSHOTS” MARINE JETS 
ALOFT FROM SHORT RUNWAYS... CATCHES THEM ON LANDING 


Bogue Field, N.C., April 14 — The 2d Marine Aircraft 
Wing today successfully demonstrated to high govern- 
ment officials and the press the first operational version 
of a portable airstrip for forward area jet fighter opera- 
tions in “brush fire” warfare. This system is dubbed 
SATS (Short Air Field for Tactical Support) by the 
Marine Corps. 

A key unit of SATS is the Cataport® System, devel- 
oped by the E. W. Bliss Company, Canton, Ohio, in 
cooperation with the Naval Air Material Center, the 
Bureau of Naval Weapons and the Marine Corps. 
Cataport, a combination launching and recovery de- 
vice that can be flown into forward areas and set up 
quickly, makes it possible to operate fast jet fighters 
from small air fields. A Single compact unit provides 


for both launching and arrestment. To launch, a cable 
coupled to nylon tapes is attached to the aircraft in a 
“slingshot" arrangement. The “slingshot” is activated 
by rapidly winding the tapes on reels powered by 
turbo-prop engines. 

For landings, the jet engages the same cable stretched 
taut across the runway. As the tapes are pulled from 
the reels, friction brakes bring the aircraft to a con- 
trolled stop. 

The E. W. Bliss Company has had a decade of ex- 
perience in the development and manufacture of air- 
craft catapulting systems and overrun barriers for 
military uses. The company is also directing this ex- 
perience to the commercial application of this equip- 
ment. For more information contact: 


BLISS 


E. W. BLISS COMPANY 

Aircraft Launching and Recovery Equipment Division 

CANTON, OHIO 







MB’s T-388 Automatic Equalizer 
cuts equalization time to 5 seconds... 


Production random vibration is now 
practical with MB’s completely auto- 
matic spectrum equalizer. Set up 
time is eliminated and equalization 
realized within 5 seconds. Savings 
in test time and labor for missile 
and aircraft manufacturing can 
easily reach many thousands of 
dollars per missile tested. 

Operation of the T-388 automatic 
equalizer is extremely simple and 
can be readily handled by non-tech- 
nical personnel. A flat or shaped 
spectrum is easily programmed on 
the spectrum control panel by set- 
ting the slide wires. A template of 
the spectrum can be used for the 



setting as shown above. The equip- 
ment does the rest. 

The T-388 also provides higher 
test accuracy and versatility. Equal- 
ization to ±1*4 db is obtained and 
equipment automatically compen- 
sates shifts in resonant frequencies 
and changes in amplitudes. Normal 
frequency range is 15 to 2000 cps 
in 25 cps bandwidths ; any 2000 cps 
bandwidth can be obtained between 
15 and 10,000 cps by simple front 
panel selection. 

Other unique features of the T- 
388 Automatic Equalizer include : 

• Spectrum analyzer has 3 types 
of readout: 1) precision, direct 




reading in gVcps; 2) visual dis- 
play on scope for continuous mon- 
itoring; 3) permanent record of 
test using X-Y plotter. 

• Highly accurate equalization 
through the use of 80 distinct 
channels of narrow bandwidth (25 
cps) covering a 2000 cps band. 

A test laboratory equipped with 
the T-388 unit will not only save 
many hours of valuable test time, 
but will also be prepared for pres- 
ent and future test requirements. 

For detailed information on the 
T-38S Automatic Equalizer write to 
MB Electronics, 781 Wlialley Ave., 
New Haven 15, Conn. 
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BLOCK DIAGRAM of Minuteman ICBM pulse code modulation telemetry system (right). System can sample up to 352 channels of test 
data, encode them and transmit information back to ground facilities. At left is the system's 15-watt, rugged RF transmitter, made 
by United ElectroDynamics, Inc.. Pasadena, Calif. The compact transmitter weighs 10 lb. 


Minuteman Telemetry Flight Test Due 


By Barry Miller 

Los Angeles— Lightweight, compact 
airborne pulse code modulation (PCM) 
telemetry system capable of sensing, 
sampling and transmitting 352 channels 
of ballistic missile test data is scheduled 
for flight on an upcoming Minuteman 
ICBM shot from Cape Canaveral. 

The system has been assembled by 
Boeing Co., associate prime contractor 
for assembly, test and integration of 
Minuteman. from equipment supplied 
by several subcontractors. 

During missile test flights, systems of 
this type are expected to be able to ac- 
curately sample such missile test vari- 
ables as engine burning rate, tempera- 
ture, vibration, gimbals angle, acceler- 
ations and speed, as well the operation 
of the Minuteman s inertial guidance 


System Capability 

The Minuteman PCM svstem will 
be capable of multiplexing high and 
low-level analog signals, eliminating the 

sors and multiplexers and making pos- 
sible greater compactness, power savings 
and a reduction of noise problems. In 
addition, the insertion of substitute 
matrix cards in each multiplexer of the 
system permits selection of sampling 

particular test flights. 

A complete Minuteman PCM sys- 
tem consists of sensors, four multi- 
plexers. a multiplexer programmer, an 
eight-bit binary encoder, a function pro- 
grammer to interleave data from the 
guidance computer with multiplexed 
transducer data and a PCM/FM tele- 
metry transmitter. Two additional 
I'M transmitters carried on the missile 
will transmit redundant data and pro- 
vide capability for a limited degree of 
continuous monitoring. 

Various types of high and low level 


sensors, transducers, thermocouples and 
strain gages will supply inputs to the 
four multiplexers, one in each of the 
missile’s two down stages (stages other 
than the last one) and two in the in- 
strumentation compartment. The mod- 
ularly constructed multiplexers sequen- 
tially select data for routing to the 
encoder. The multiplexer programmer, 
located in the instrumentation compart- 
ment, controls triggering pulses, origi- 
nating in the guidance computer, for 
the four multiplexers and passes analog 
information through the encoder. The 
multiplexers and the multiplexer pro- 
grammer are made by Radiation, Inc., 
Melbourne, Fla. 

The system is so designed that as the 
initial stages of the test missile are sep- 
arated, or in the event a multiplexer 
is disabled, it will remain in operation 
as a multiplexer is separated with a 
down stage. The programmer. Radia- 
tion explains, directs power to each mul- 
tiplexer and provides short circuit pro- 
tection as the first two multiplexers are 

Weight of the multiplexing system 
is less than 70 lb., packaged into a 
volume of less than one cubic foot. 

Minuteman PCM permits a total of 
352 possible analog channels to be 
sampled. Each of the first two multi- 
plexers (in stages one and two) have 
96 channel capability while the remain- 
ing two in the instrumentation com- 
partment can handle 1 28 and 32 chan- 
nels. respectively. This large number 
of available channels should boost the 
amount of test data that can be secured 
from any test launch. 

T otal maximum analog word rate will 
be 25.6 kc. A comparable pulse dura- 
tion modulation (PDM), Radiation says, 
would have 330 channels and a total 
word rate of 9.9 kc. Specified accuracy 
of Minuteman data is 2% for 10-milli- 
volt input signals; 0.6% for 50-millivolt 
signals, and 0.5% for 5-volt signals. 


Flexibility is made possible by the 
use of exchangeable matrix cards in each 
multiplexer, permitting reassignment of 
channel sampling rates in accordance 
with individual test missile needs. 

Sampling rates vary between 33i 
samplcs/sec. and 800 samples/sec. per 
channel and considerably higher by 
paralleling channels. Top rate for the 
1 28 channel multiplexer, located in the 
third stage is 12.S00 samples/sec.: 3,200 
samples sec. is maximum for the 32 
channel multiplexer. 

A total of 22 program cards contains 
matrices for a single fixed program. 
Technicians can make minor changes 
in the patterns: major changes require 
new program cards. 

The flight system is designed for an 
operating lifetime of 500 hr. and is ex- 
pected to achieve a reliability of 0.9978 
for 30 min. of preflight and 5 min. of 
flight time. 

Transistors Used 

In the multiplexing systems, transis- 
tors. rather than diode gates are em- 
ployed for both high and low level sig- 
nals. Transistor circuits enable switch- 
ing impulses to be isolated from data 
and from low-level devices. Radiation 
points out. Bilateral use of transistors 
for different level signals cuts the num- 
ber of required components. 

The eight-bit binary encoder for the 
telemetry system is an all solid-state 
voltmeter, made by the Autonctics Di- 
vision of North American Aviation. It 
switches incoming signals into a com- 
parator circuit in which they are com- 
pared to fixed voltage levels to get them 
into digital form. 

A PCM/FM telemetry transmitter, 
which provides an output of 1 5 watts, 
will send multiplexed data back to 
ground. Tire transmitter is manufac- 
tured by United ElectroDvnamics. Inc., 
Pasadena, Calif., weighs 10 lb. and is 
packed into a compact 223 cu. in. The 
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■raining objectives -Del Mar has designed and buill training sys- 
tems employing principles that refuse to be obsoleted. Inherent in 
any design concept solidly built upon basic principles is an infinite 
capacity for growth through extrapolation. 

Del Mar weapons training systems have helped keep the military 
aircraft and crews of the United States and friendly nations combat 
ready for more than a decade. And so uncomplicated and inexpen- 
sive are training missions employing these tow targets that the 
United States could build one "Enterprise-class" carrier each year 


for the total training dollars saved if all U.S. units of all Services 
were to confine their firing exercises to tow target training systems 
instead of conducting complicated and costly drone operations. 

If you would like more information on any of Del Mar's low-cost 
realistic weapons training systems, write Dept. AW- 1 828-2. 




FILTER CENTER 


RF power output, according to the 
company, will be constant, within 2 
watts, through input variations from 
26 to 30 volts and an antenna vswr of 
2:1. 

Telemetry transmitter package is de- 
signed to withstand extreme thermal 
transients for periods of four to six min- 
utes without causing a degradation in 
the accuracy of the data. United Elec- 
trodynamics says. The transmitter is of 
hybrid design, using transistors in the 
RF exciter section and subminiaturc 
tubes in the RF power amplifier. The 
transmitter, the company says, is 
mounted to a heat sink of honeycomb 
aluminum block filled with mckclous 
nitrate which has heat absorptive char- 
acteristics that enable it to be a tem- 
perature control. In previous flights, a 
PAM, FM/FM system with 190 chan- 
nel capacity was flown. A onc-word 
PCM system was flown as a backup. 

PCM is employed in Minuteman test 
flights, and those of other ballistic mis- 
silcs including Titan, for high accuracy 
sampling of large numbers of channels. 
Data is transmitted in digital form, 
sidestepping possible errors that might 
appear in analog frequency division 
multiplex systems. 

One overriding requirement for the 
entire system was the need to protect 
equipment to enable it to survive se- 
vere environmental conditions experi- 
enced in missile launch and flight. 
Radiation reports its packages showed 
no degradation after being subjected to 
lOg sinusoidal and 0.5g7cps random vi- 
bration combined in complex wave- 
forms. in excess of twice specified vibra- 

Bcsidcs its share in the flight PCM 
equipment. Radiation also supplies 
ground PCM/FM test systems for 
checking out telemetry and ground data 
processing systems for four centers. 

Arinc to Automate 
Message Switching 

Dallas, To - \c tel R dio, 
Inc. (Arinc) is spending more than S2 
million on a Collins Radio C-8000 
electronic automatic telegraph message 
switching system to handle routine and 
priority messages from airline sub- 

To be installed in Arinc’s communi- 
cations center later this vear, the 
Collins C-8000 features dual solid-state 
data processors, dual random access mes- 
sage files and magnetic tape for message 
storage. 

Services include immediate cross-office 
transfer to available teletype lines as 
message is received; selectable interrup- 
tion for priority traffic to ensure no-delav 
handling; no-delav handling of multiple 
addresses and also programed logic con- 


► Target Seeker for Interceptor Satel- 
lites— Air Force's Space Systems Divi- 
sion soon will begin a broad study pro- 
gram to investigate active electromag- 
netic target seekers, such as radar, that 
could be made available in several years 
for use by satellite inspector vehicles 
as a terminal guidance technique in 
rendezvousing with both cooperative 
and uncooperative satellites orbiting 
above the North American continent. 
The seekers could guide intercepting 
vehicles the final few miles to a target, 
after ground based detection and track- 
ing systems locate the target and predict 
gross interception coordinates. Among 
the more than dozen bidders for the 
program arc Hughes Aircraft. Emerson 
Electric, Space Technology Labora- 
tories, Raytheon, Airborne Instruments, 
Sperry Rand and Westinghousc. 

► Planetary Landing Altimeter Award— 
Thirty-day study of a 500,000-kin. range 
planetary radar altimeter (AW Mar. 5. 
p. 1 3) will be conducted by Wiley Elec- 
tronic Products Co.. Phoenix, Ariz., for 
National Aeronautics and Space Admin- 
istration's Jet Propulsion Laboratory. 
Wilcv makes the altimeter carried bv 
NASA/JPL's Ranger vehicles. 

► Processing Back-of-Moon Photos— 
Avionics companies arc being asked to 
submit proposals late this month for a 
Surveyor ground data handling system, 
which Jet Propulsion Laboratory is seek- 
ing. to digest video data return to the 
earth by a high-resolution photographic 
system aboard the projected Surveyor 
lunar orbitcr. The orbiter is intended to 
orbit the moon and map both back and 
facing surfaces. The ground system 
would reconstitute pictures, enhance 
images and store video. JPL soon will 
ask for proposals for the studies of or- 
biter’s optical svstem (AW Apr. 9, p. 
73). 

► Air Force to Probe Future Avionic 
Needs— Future Air Force avionic needs, 
in such diverse areas as command and 
control, global communications, ground 
and airborne instrumentation, as they 
are effected by increasingly complex 
weapon systems and aerospace military 
environments, are expected to be ex- 
amined in future industry studies to 
be sponsored by Air Force's Electronic 
Systems Division, Studies probably will 
center on needs in the decade from 1965 
to 1975 and may carefully scrutinize 
ability of avionic systems to survive nu- 
clear "attack. ESD "recently initiated one 
such “futures” planning study to be 
handled by three aerospace firms, for 
advanced aerospace surveillance and 
warning systems (AW Apr. 2, p. 16). 


► Dispute Over Laser Weapons-Dis- 
pute may be taking shape among the 
interested services and in government 
agencies about best research directions 
to take in investigating feasibility and 
development of electromagnetic weap- 
ons using high energy beams of optical 
masers. Fourteen 45-day feasibility laser 
weapons studies by avionics companies 
for Office of Naval Research arc due 
tor completion early next month. 

► USAF Seeks Exotic Power Sourccs- 
Acronautical Systems Division plans a 
number of new study and development 
programs in the field of exotic electrical 
power conversion-generation techniques, 
including thermionic, thermoelectric, 
thermomagneto, magnetohydrodynamic, 
electrochemical and photoelectric. 
Companies interested in being consid- 
ered must submit information on their 
capabilities by Apr, 23 to ASD, Wright- 
Pattcrson AFB, Davton, Ohio. Atten- 
tion ASRKNB. Other ASD requests 
for research and development sources 
with Apr. 26 closing dates: 

• Space vehicle attitude control tech- 
niques. with emphasis on long opera- 
tional life, accurate control and effi- 
cient use of expended materials. 

• Flight control systems, with specific 
emphasis on techniques for accelerated 
reliability verification, application of 
neuristic elements to improve reliabil- 
ity of ferro-electric, fcrro-magnctic de- 
vices and molectronics techniques. 



Cryogenic Magnet 

Cryogenic magnet, capable of producing 
field of 50,000 gauss at — 269C temperature, 
will be marketed by Westinghousc Electric 
Corp. ^ System include^powcr supply and 

magnet produces powerful field within its 
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MUTATO, COLOMBIA, S.A.: FEBRUARY, 1962 (SPECIAL) 


PERFORMANCE REPORT ON FIRST H-23F'S DELIVERED TO U.S. ARMY 937TH ENGINEER 
CO. IN CENTRAL AMERICA: ARMY H-23F SUPPORTS INTER-AMERICAN GEODETIC SUR- 
VEY MAPPING OPERATIONS NEAR THE PACIFIC COAST OF COLOMBIA. H-23F (ABOVE) 
CARRIED TOTAL OF 8,000 LBS. OF MEN AND SURVEY EQUIPMENT FROM THIS JUNGLE 
VILLAGE TO TWO TRIANGULATION STATIONS 30 AND 40 MILES DISTANT. STATIONS 
RESUPPLIED BY ARMY H-23F FOR TWO WEEKS UNTIL WORK WAS COMPLETED. SECOND 
H-23F OPERATING AT PANAMA-COSTA RICA BORDER DELIVERING PAYLOADS TO ELE- 
VATIONS OF 11,500 FEET. THIRD H-23F IS SUPPORTING A VENEZUELA MAPPING TEAM. 


The U.S. Army 937th Engineer Company is using the H-23F helicopter for the largest mapping opera- 
tion ever undertaken. For the full story on the H-23F or for information on its commercial counterpart, 
the Hiller E4, write us: HILLER, 1350 Willow Road, Palo Alto, Calif. 


.hiller| 


AIRCRAFT CORE 


FINANCIAL 



Ling-Temco-Vought 
Reports 1961 Loss 

Dallas. Tex.— Ling-Temco-Vought. 

which reported a SI 3 million loss for 
1961, turned a profit in the first two 
months of 1962 and anticipates an im- 
proved earnings trend for the second 
quarter and beyond, despite research 
and development expenditures of S10.5 
to SI 3 million planned for 1962. 

The 1961 loss of SI 3.1 58.591 in- 
cluded extraordinary writeoffs in excess 
of SI 3 million recorded at the end of 
the third quarter. Sales for 1961 to- 
taled 5192,847.111. 

Chance Vought Corp. and its sub- 
sidiaries are included only in the final 
four months of the 1961 combined 
Ling-Temco-Vought report. 

The new corporation, which entered 
1962 with a backlog exceeding S300 
million, noted that last year was a period 
of adjustment and consolidation and 
of review, decision making and action 
to effectively combine Ling-Temco and 
Chance Vought into a coordinated en- 
terprise. In the coarse of shaking down 
the diverse operation, some subsidiaries 
and products have been disposed of. 
L-T-V notes that although these had 
contributed some S45 million to annual 
sales, their operations resulted in annual 
losses exceeding S4 million in addition 

more important goals. Most of this 
reorganization has been accomplished, 
the report states. The four major mar- 
keting areas considered as L-T-V's 
prime target embrace aerospace activi- 
ties. communications and sound sys- 
tems. military electronics and com- 
mercial and other products, the latter 
including such things as Army surface 
vehicles. 

New Offerings 

Electronic Specialty Co., Los An- 
geles. Calif., engaged in (1) the de- 
sign, development and manufacture of 
electronic systems and components, 
most of which are used in aircraft, 
missiles or satellites or in related 
ground support or control equipment, 
(2) research, development and con- 
sultation relating to the preliminary 
design and analysis of weapons, counter- 
measures and related systems, (3) the 
design and manufacture of tracking 
antennas and related equipment. Offer- 
ing is 480.000 shares of 504 par com- 
mon stock and 480,000 shares of no 
par preferred stock to shareholders of 
Iron Fireman Manufacturing Co., pur- 
suant to the company’s proposed ac- 
quisition, by merger, of Iron Fireman. 
Iron Fireman produces sensitive relays 


and displacement type gyroscopes; air- 
craft, missile and other miscellaneous 
machined parts requiring the use of 
metal working equipment; and heating 
equipment. 

Geotechnical Corp., Garland, Tex., 
engaged in the organization and per- 
formance of research programs, the 
design, development and manufacture 
of instruments and systems for the de- 
tection. recording and measurement of 
earth motion, and the operation of 
facilities and field services. Offering is 
90.000 common shares; 80,000 shares 
for sale by the company, and 10.000 
outstanding shares by" William B. 
Hero)-, board chairman.' The company’s 
proceeds will be used principally to in- 
crease working capital, except for ap- 
proximately S60,000 which will be used 
to retire the outstanding preferred 
stock of the company. 


Turbodyne Corp., Washington, 
D. C., which proposes to engage in re- 
searching, developing and producing 
gas turbine engines, overhauling en- 
gines, and manufacturing certain other 
products. Offering is 127,500 common 
shares at S5 per share. Of the proceeds, 
5200,000 will be used for engine re- 
search and development, and the bal- 
ance for repayment of stockholders' 
loans, investment in a new plant, and 
production of proprietary products. 

Loral Electronics Corp., New York, 
N. Y., engaged in research, develop- 
ment and production of military prod- 
ucts. principally electronic warfare sys- 
tems and anti-submarine warfare 
systems, and in the fabrication and 
processing of beryllium and beryllium 
products for military use. Offering is 
56,225 outstanding common shares by 
the present holders. 


First Boeing 727 Wing Panels Assembled 
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BUSINESS FLYING 



POTEZ-HEINKEL CM.191 FOUR-PLACE TURBOJET trainer and liaison aircraft is built largely from Potez/Fouga Magistcr components. 


German Order Expected for Potez-Heinkel 


By Robert E. Farrell 

Toulouse, France— Expected West 
German order for the Potez-Heinkel 
CM.191 should provide a production 
base for the four-place jet liaison aircraft 
in its attempt to capture civil sales. 

West German government, which 
already has ordered three CM.191 fly- 
ing prototypes as well as two aircraft 
for static testing, is expected later this 
year to order a minimum of fifty air- 
craft. Total order may go to 100 air- 
craft. Gennan Defense Ministry wants 
to use the CM.191 for flight training 
and liaison missions. 


Flight tests on the initial CM.191 
prototype have been under way here 
in Toulouse since Mar. 19. Potez, in 
charge of the aircraft’s flight test pro- 
gram. says aircraft is confirming esti- 
mated performance. The CM.191, 
powered by two Turbomcca Marbore 6 
turbojets each delivering 1,060 lb. 
thrust, cruises at 380 kt. at 20,000 ft. 
with a range, assuming normal reserves 
and a 54 kt. adverse wind, of approxi- 
mately 550 mi. 

Hcinkcl, builder of the CM.191 
prototypes and future recipient of 
West German order, would like to 
capitalize on its government support to 


develop civil sales. Though a French 
design, based on the successful Magis- 
tcr trainer, Hcinkel has production and 
sales rights in most world markets. 

The West Gennan company will 
launch its civil sales drive by showing 
the CM.191 prototype at Hanover Air 
Show. Apr. 28. Basic sales price is 
quoted at 5220,000. Heinkel hopes to 
keep the CM.191 price low and thinks 
it can do so since the aircraft is built 
out of Magistcr components. Nearly 
one thousand Magisters have been built. 

Main design difference between 
CM.191 and Magistcr is the former's 
enlarged fuselage to permit side-by-side, 
two row, seating in place of the Magis- 
tcr's tandem layout. Familiar Magistcr 
butterfly tail has been retained. Wing 
span is larger by two feet while wing 
area has been increased to 198 sq. ft. 
from the Magistcr's 186 sq. ft. 

CM.191's gross weight of 8.135 lb., 
including 2,380 lb. of fuel, compares 
with Magister gross weight of 6.976 lb. 


CM.191 Specifications 


Span 39 ft. 2 in. 

Length 32 ft. 7 in 

Height 9 ft. I ,n 

Wing area 198 sq. ft 

F.rnpty weight, equipped .4.785 lb 
Cross weight, including 2.380 lb. 

fuel 8,135 lb. 

Propulsion. . . .Two Turbomeca Marbore 
6 turbojets delivering each 


1,060 lb. static thmst. 
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CM.191 Jet 

CM.191 Marbore Mark 6 power- 
plants are more powerful than Magis- 
tcr's Marbore Mark 2s, which developed 
SS0 lb. thrust each. Twin-engine in 
stallation layout remains the same. 

French company called Fouga, now 
merged into Potez. proposed a four- 
place version of its Magistcr trainer in 
1956. French air force, however, de 
tided in favor of Morane-Saulnier's 
MS.760 Paris liaison jet so Fouga 
dropped its project. 

A year ago, when West German 
Defense Ministry indicated interest in 
a four-place jet liaison aircraft, Hcinkel 
and Potez jointly revived the earlier 
project. Heinkel already was working 
with Potez on Magisters for West 
German air force. German govern- 
ment then put up the funds for 
prototype development. 
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ENGINEERS 

now is the time to plan your move 


SOUTH 


Spring has “busted out all over” — just another variation in the 
continuously pleasant phases of the exceptionally fine year-round 
Georgia climate. But— a fine time to plan your move South. Our 
recent surveys indicate that 69% of Engineers stress pleasant 
living conditions as one big reason for changing locations. As- 
suredly — Georgia living conditions approach being "the greatest.” 

Write to: Hugh L. Gordon, Professional Employment Manager, Lockheed-Georgia 
Company, 834 West Peachtree St., Atlanta 8, Georgia. An equal opportunity employer. 


PRIVATE LINES 



Total sales of 531,809,677 were re- 
ported by Beech Aircraft Corp., 
Wichita, Kan., for the first six months 
of its current fiscal year, with net earn- 
ings of $1,363,616," equal to 49 cents 
per share for the period ending Mar. 
31. Total sales of a year ago in the same 
period were 536,799,770, also 49 cents 
a share, adjusted for stock dividend. 
Beech President Mrs. O. A. Beech, 
noted that initial delivery contracts ex- 
ceeding 513 million arc now being ne- 
gotiated with the Navy for quantities of 
the KD2B-1 supersonic target. 


New West German Turbojet Announced 

Latest potential entry into the already crowded multi-engine executive turbojet transport 
field is the 9-to-14 place HFB.320 proposed by West German company of Hamburger 
Ifugzcugbau GmbH. Hamburg. Most striking design feature of the aircraft is the forward 
swept wings. Aircraft also will have tip tanks and high T-tail. Powerplants presently 
envisioned arc two Pratt & Whitney JT12A-6 turbojets of 3.(100 lb. thrust each, mounted 
at the rear of the fuselage with the air intakes projecting above the upper surface of the wing. 
Approximate HFB.320 dimensions will be 45 ft. wing span, a length of 50 ft. and a 
height of more than 13 ft. Range will exceed 700 mi. with reserves. Maximum pavload 
will exceed 2,600 lb. 


U.S. Business & Utility Plane Shipments 

January 1962 


Net Billing* 

Am, Commander 500A. 6 | 

$1,315,000 

Beech G18S 2 

33 Debonair 

— 

jnsSCri?*'. 

III’ Skywagon 

320 Skyknighl i 

$3,756,000 

Champion WSCBWla! Longer 4 

S.5K, 

Lake LA-0 Skimmer ... 1 $20,000 

Piper PA-18-95 Sopor Cub 1 

PA-18-150 Super Cub Id 

PA-22-108 Coll 39 

PA-23-160 Apache 6 

PA-23-250 Alloc 5 

PA-24.1B0 Comanche 12 

PA-24-250 Comanche | 53 

PA-26-150 Pawnee. . 1 17 

PA-28-160 Cherokee 56 

$2,683,000 

Tola* 555 $10,878,000 



Full-scale glass fiber skin fuselage and 
stub-wing mockup of the Swiss-built 
SAAC-23 executive twin-jet is being 
built by Howard Aero, Inc., San An- 
tonio, Tex., and will be displayed at 
Reading Aviation Service’s Annual Busi- 
ness Aircraft Display and Forum, Read- 
ing. Pa. municipal airport, June 8-9. 
Mockup of the SAAC-23 twin-jet will 
include fuselage forward of rear pres- 
sure bulkhead and have fully furnished 
cabin and cockpit. 


National Defense Agency of Japan 
has purchased three Beech Model 65 
Queen Air aircraft for use as air crew 
navigation trainers and personnel trans- 
ports by the Japanese Maritime Self- 
Defense Force. Beech officials in Tokyo 
said the order represented the first pro- 
duction quantity with other orders ex- 
pected to follow. Total defense agency 
order for the Beech Queen Air may ex- 
ceed S6 million. 


Piper deliveries in February totaled 
191 units having a total factory net bill- 
ing value of S2,504,407. Included were 
11 PA-18-150 Super Cubs, 24 PA-22- 
10S Colts, 1 PA-22- 150 Caribbean, 3 
PA-2 3- 160 Apaches, 8 PA-23-250 Az- 
tecs. 12 PA-24-160 Comanches, 42 
PA-24-250 Comanches, 16 PA-25-1 50 
Pawnees, 16 PA-28-150 Cherokees and 
5S PA-28-160 Cherokees. 


Beech Aircraft Corp., which recently 
acquired its Houston, Tex. distributor. 
Business Aircraft, Inc., to maintain the 
operation which has experienced two 
management changes in the past sev- 
eral years, appointed Stewart M. Ayton 
as president and general manager. As- 
ton is moving to Houston from his 
former post as vice president-general 
manager of Atlantic Aviation Corp.’s 
Atlantic Aviation Service Division. Phil- 
adelphia, Pa. Business Aircraft is under- 
going reorganization and improvement 
of its facilities at Houston International 
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ACHPHENOMENON 


Somewhere between the problem of forming six matches into four equilateral tri- 
angles and seeing the solution as a tetrahedron Achphenomenon occurs. Call it 

insight, inspiration, or perception. It is that sudden impulse to think in another direc- 
tion. Such impulses have produced our greatest achievements. 

We welcome engineers who think in new dimensions, who form uncommon con- 
clusions, who are not afraid to go outside the confines of accepted concepts. 
Insightful thinkers are invited to send a resume to Mr, Nick E. Pagan, Manager Pro- 
fessional and Scientific Staffing. You may expect prompt attention. 



LITTON SYSTEMS, INC. 

GUIDANCE AND CONTROL SYSTEMS DIVISION 

5500 CANOGA AVENUE, WOODLAND HILLS, CALIF 


MANAGEMENT 


British Aviation Procurement Criticized 


London— British Ministry of Aviation 
was sharply criticized recently by Vis- 
count Caldecott', deputy managing di- 
rector of the British Aircraft Corp.. 
who allied for competent long-range 
planning between industry and flic gov- 
ernment. 

Speaking to the Institution of Pro- 
duction Engineers at the College of 
Aeronautics, Cranfield, Lord Caldecotc 
broadened his criticism to include the 
post of Minister of Aviation, now held 
by Peter Thorn eycroft. He declared: 
"Throughout complex development 
programs it is essential to cooperate 
closely with the sendee customer, but 
f t tel this is not made easy 
under the organization which now exists 
to procure aircraft and associated equip- 
ment for the services. 

Referring to the post of Minister of 
Aviation, Lord Caldecotc continued: 
“The undoubtful advantage of having 
a cabinet minister responsible both for 
the procurement of militan' aircraft and 
for civil aviation is now seen to be out- 
weighed by the disadvantages of separat- 
ing the service customer from the sup- 
plier. and of divided responsibility; and 
the cumbersome machinery created is 
very far from providing the ideal en- 
vironment for the British aircraft indus- 
try, in modern conditions, to produce 
aircraft for the competitive market." 

Two requirements are vital to pro- 
duce British aircraft economically, Lord 
Caldecotc said— one is raising money for 
capital facilities and financing work in 
progress, at reasonable cost, and the 


other is competent planning to use 
available resources in the most eco- 
nomical way. 

"For both these reasons." he contin- 
ued. "a clear indication of the long term 
requirements of such a major, and 
highly valued, customer as the govem- 

Fxplaining the competitive aspects 
facing the British aircraft industry to- 
day, Lord Caldecotc called for a re- 
evaluation of the present concept of 
high speed t raiding. lie noted there 
has yet to be an over-all study of the 
optimum methods of travel over the 
whole journey for various stage lengths, 
saying: 

“Such a study may well show that, 
in certain conditions, the aircraft is 
not at present the optimum method of 
travel, but could be made to be by com- 
bining it with the use of monorail cars 
and other special vehicles. . . . 

“Perhaps we need a completely new 
approach to air travel and to adopt the 
idea of the 'travel system.’ This I 
would define as being analogous to the 
'weapon system' in which all parts are 
integrated and viewed as a whole. We 
would, therefore, accept the fact we 
moved passengers from city center to 
city center by the optimum means pos- 
sible.” 

The approach, according to Lord 
Caldecotc, could possibly lead to a new 
means of transport and could well have 
an effect on the design of aircraft, in- 
creasing the demand for them. 

He stressed that in the supersonic era, 


high speed travel to city centers is a 
necessity to keep ground travel times 
from exceeding time spent in the air. 

Lord Caldecotc, in criticizing the 
present Ministry of Aviation contract- 
ing and procurement practices, said: 

"On government contracts it is very 
difficult in practice, however desirable 
in theory, to give a requirement to a 
manufacturer and allow him to get on 
with the job within an agreed sum of 
money. He must accept investigation 
and control bv many inspectors, ad- 
ministrators, technical cost experts and 
accountants, whose job it is to impose 
on him increasingly stringent contract 
conditions and to ensure that he makes 
only a tiny profit on the work lie does. 

"Such profits as are allowed arc based 
on an out-of-date formula which barely 
covers the servicing of the capital em- 
ployed and leaves no margin for research 
and development or for balancing the 
risks taken in civil business." 

Lord Caldecotc also charged that the 
manufacturer, during project develop- 
ment. is encouraged by enthusiastic ex- 
perts from government establishments 
or the services to include every possible 
improvement in his product, saying: 

"When the cost and time to comple- 
tion rise above original estimates (in 
which contingencies arc not normally 
included) he is criticized first in private 
and later in the open by the Public Ac- 
counts Committee. I lowever. this criti- 
cism is not always based on first-hand 
knowledge of the problems and facts 
of the aisc. 



Full-Scale Mockup of Piaggio-Douglas PD-808 Shown 

Full-scale mockup of the Piaggio-Douglas PD-808 Vcspa-Jet. unveiled recently in Italy, shows configuration of the executive turbojet which 
has a gross weight of 15,000 lb. and a maximum payload of 2,000 lb. Six-to-tcn place twin jet was designed by Dougins Aircraft Co., with 
final design, development and manufacture being done at Piaggio’s plant at Finale Ligure (AW Oct. 16, p. 73). Engines are General 
Electric CJ610-1 turbojets of 2.850 lb. thrust each. "Bugeye" cockpit is designed to increase visibility . 
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Engineers & Scientists 

RAYTHEON Offers You 
Challenge and Opportunity Unlimited 
In Advanced R & D Areas 


For R&D personnel who relish ihe chance to create, innovate, and de- 
velop in the varied fields of electronics, Raytheon's Bedford Lab offers 
unlimited opportunity and challenge. Teaming with an experienced group 
of pioneers whose capability is demonstrated by the HAWK and 
SPARROW Missile Systems, breakthroughs in decoy sorting radar tech- 
niques, AICBM and tactical missile defenses. 

You will work — explore — create in such sophisticated areas as 
advanced missile systems for aircraft . . . space rendezvous guidance 
. . . advanced command and control techniques for missile and space 
applications . . . penetration systems . . . stellar and inertial and re- 
entry guidance systems. 

Other advantages — in addition to Raytheon's comprehensive employee 
benefit program — include advanced study opportunities at nearby New 
England educational institutions. That Raytheon maintains a basic inter- 
est in your professional stature is evidenced by its recently created 
“scientific fellow” appointments which foster technical advancement 
without additional administrative responsibility. 

Rewarding positions, in this deeply satisfying environment, are available 
now as a result of expansion in long-range programs. 


Radar Digital Data Processing 
Bandwidth Compression for 
Digital TV 

Pattern Recognition and 
Advanced Digital Techniques 
Test Equipment Design 
Heat Transfer 
Aerophysics Engineering 
Space Technology 
Control Systems 
Structures Engineering 


Product Design Engineering 

(Senior Level Openings) 

Aerodynamics 

Circuit Design Engineering 
Radar Transmitter 
Microwave Engineering 
Operations Research 

(Weapons Systems 
Requirements) 

Programming 

Communications Engineering 


Please send your resume or phone colled to Mr. William O'Melia, 
CResiview 4-7100, Ext. 2138, Raytheon Company, Missile & Space 
Division, Bedford, Massachusetts (suburban Boston). 


Jraytheon^ 

MISSILE & SPACE DIVISION 


BEDFORD, MASSACHUSETTS 


An Equal Opportunity Employer 


EMPLOYMENT 

OPPORTUNITIES 


ENGINEERS & 
PHYSICISTS! 

DALMO VICTOR CO. 


A leader in . . . 

DESIGN, DEVELOPMENT 
and MANUFACTURING of 

• MICROWAVE ANTENNAS, 
SYSTEMS & COMPONENTS 

• ELECTRONIC SYSTEMS 

• MAGNETIC INSTRUMENTATION 
SYSTEMS 






—Microwave Systems Design 
and Analysis 

—Electronic Systems Design 
—Servo Design 
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1515 Industrial Way 
Belmont, California 
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NUTES COULD CHANGE YOUR E 


FUTURE f ! 

If you are an experienced engineer with the desire to participate in challenging design and development 
programs in a progressive Engineering Department, the next 2:15 minutes it takes you to read this could 
mean a lifetime of professional advancement and satisfaction for you. If you are "lost in the crowd” in your 
present position and have little opportunity to freely express your ideas and theories, you’ll like the way we 
work at Boeing-Wichita. • This new Military Aircraft Systems Division was especially established by 
Boeing to maintain its leadership in the field of manned military aircraft systems. Assignments at MASD — 
now available at both the Wichita and Seattle Branches — will give you an opportunity to put your ideas and 
concepts to work. If you feel your background and experience qualify you to make contributions in any of the 
following areas, we want to talk with you. 

ELECTRICAL - ELECTRONICS - PHYSICS - MATH 

1. Equipment Design 5. Systems Analysis 

2. Acoustics 6. Applied Physics 

3. Servo-Mechanisms 7. Reliability 

4. Computer Technology 8. Instrumentation Design 

AERONAUTICAL - MECHANICAL - CIVIL 

1. Propulsion Systems 5. Mechanical Controls 

2. Stress Analysis 6. Stability and Control Analysis 

3. Flight Controls 7. Aerodynamics Research 

4. Structural Dynamics 8. Reliability 

For an immediate reply, write to Mr. Melvin Vobach, Dept. C44, Military 
Aircraft Systems Division, The Boeing Company, Wichita 1, Kansas. 



MILITARY AIRCRAFT SYSTEMS DIVISION 




at IBM 



PROGRAMMERS shape the future of a new technology 


ibm programmers, working with professional associates 
in research, development and manufacturing, are con- 
tributing expert knowledge and ideas in the creation of 
future computing systems. 

This teamwork represents a striking advance in the role 
of the programmer and dramatizes the important part be- 
ing played by this young but rapidly growing profession. 
At ibm, programmers are creating new concepts in soft- 
ware, and contributing to the design of new systems for 
virtually every phase of business, science and industry. 
In response to the vastly increasing versatility of com- 
puters and their widespread applications, ibm program- 
mers at all levels of endeavor are establishing new 
standards of achievement. They are designing programs 
that will simulate business and industrial operations. 
They are developing systems for government projects in 
space, defense and communications, where their data 
processing skills will help produce significant advances 
in tomorrow's computertechnology. They are also study- 
ing the complex programs for . . . information-handling 
systems . . . scheduling methodology . . . information-re- 
trieval studies. 


for formulating new programs. They are creating pro- 
grams that enable computers to diagnose their own 
faults through self-checking. And they are helping to de- 
sign the systems that will let scientists and engineers 
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ibm programmers also face challenging tasks in devel- 
oping new programming systems. For example, they are 
devising programs that in turn use machine capability 


If you have experience in computer programming and 
would like to have more information about careers with 
IBM, we’d like to hear from you. Please write to; 
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Airline Insurance 

Your timely article. Future of Warsaw 
Convention in Doubt (AW Jan. 1, p. 26), 
draws attention to the serious international 
consequences of U. S. withdrawal from the 
1 929 Warsaw Convention, and Peter Sand's 
scholarly memorandum reveals the great 
gap in American implementing legislation. 

But his suggestion of automatic accident 

"possible compromise.” 1 have the deepest 
respect for Mr. Sand's industry and ingenu- 
ity. but I feir lie may have supplied the 

Automatic accident insurance is certainly 
the cure for a scarcity of personal accideut 
coverage, and might even be the remedy 

surers ) failed to pav compensation in the 
event of accidents to passengers. However, 
no one, not even the N.A.C.C.A.. has sug- 
gested that these are the real problems. 

The real stumbling block, as vou and 
Mr. Sand have pointed out. is the inade- 
quacy in the U.S.A. of the old Warsaw 
limit (S8.300) or the new flague limit 
($16,600). No amount of insurance will 
cure this problem unless it is for sums in 
excess of those limits. It can't be liability 
insurance because the liability is limited by 
Convention — so Mr. Sand suggests accident 
insurance, which presumably would be the 
same figure for low income vacationers and 
busy millionaires. Is that anv advance on 
the present situation? There is no shortage 
of personal accident cos-erage. 

Why turn the airlines into auto 
agencies for personal accident insura 
to the clear delight of the accident insur- 
ance industry? Your article did not make 
it clear that automatic accident insurance 
compensation would have to be in substi- 
tution for liability claims, otherwise the 
airlines would simply be providing auto- 
matic finance for lawsuits against them- 

If the real problem is low Conventional 

raise- the limits— at least in the U.S.A. and 
possibly elsewhere. Fortunately this can be 
done voluntanlv bv the carriers without 
any change in the Com-ention or the Pro- 
tocol and without any legislation whatso- 
ever. Article 22 ( 1 ) says: 

". . . by special contract, the carrier and 
the passenger may agree to a higher limit 
of liability.” 

It may not gencrallv be known in the 
United States that the United Kingdom 
has now been authorized bv Parliament to 
ratify the Hague Protocol, and in the Com- 
mons a proposal to increase the liabilitt 
limit to £12,000 ($33.6001 for non-War be a 
saw carriage was narrowly defeated bv 30 
votes to 29. In the House of Lords. Lord 
Denning (a Law Lord) said: 

"Three thousand pounds as at present 
is far too low; and £6.000, as in the Con- 
vention is, I suggest, also too low. . . . 

"There is a clause defined in Article 22 
which says that by special contract the 

higher limit of liahilitv' I™'oukMike° to 
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higher limit of liability-.” 

Mr. Sand commands our deep respect for 
his review of the situation, but I feel that 
Lord Denning points the way to a more 
satisfactory and logical solution for the 
future. The U.S.A. must ratify the Hague 
Protocol and the air carriers must seriously 
consider a revision of their contract terms. 

The present IATA Conditions of Con- 
tract contain no limit of liability in respect 
of death — lint only in circumstances where 
the Warsaw Convention or other applicable 
law does not apply. CAB influence played 
a significant part in this result. Will the 
Board repeat its historical role? 

(Name withheld by request) 
British Lawyer 

Surrey, England 


Microelectronic Rise 

I enjoyed reading your article “Micro- 
electronics Causes Avionics Turmoil" in the 
Mar. 19 issue (n. 55). Your appraisal of the 
nprehensivc. and you cover 
very clearly the many problems involved in 
this fascinating field. 

My only area of disagreement involves 
your projection of “a modest, brief market” 
for discrete inicrocomponents. Although 
much depends upon the speed at which 
“. . . integrated circuits mature and the in- 
dustry masters processes needed to produce 
them economically for nondigital fields." 
we feel that discrete inicrocomponents offer 
a degree of design flexibility, an adaptability 
to mechanized microcircuit module assembly 
for cither short runs or high quantities, and 
3ii applicability to a wide range of electronic 
circuitry that may never be matched by intc- 

Our current plans and major selling points 
in the field of modular microminiaturization 
follows: 


ents in the pellet and microelement 
configurations. 

• By the application of tried and proven 
' ' •’ techniques, we also plan to 


flexibility. The customer will retain desig 
control throughout. He will have full choic 
between purchasing microcomponents an 
building the modules in his own plant, c 


• Both the pellet and micromodule concepts 
offer the customer a 10-to-l improvement in 
size and weight over current printed wiring 
techniques, plus the ability to make circuit 
changes with very little cost penalty, as com- 
pared to the cost of changes required when 
molecular techniques are utilized. Also, our 
modular^ techniques are applicable to a wide 


• The micromodule concept offers great 

next few years because much data have^secn 
taken to prove its basic reliability. Such 
proof of performance has not yet been ob- 
tained for the pellet concept. We expect, 
also, that our costs will be a great deal less 
than the cost of equivalent circuitry utilizing 
molecular or integrated approaches 

S. M. Stuiilbarc, Manager 
Microcomponents Department 
P. R. Mallory & Co., Inc. 
Indianapolis, Ind. 


Minuteman Support 

Many Bendix-Pacific employes have com- 
mented about the fine picture story entitled 
"Minuteman Silo Loading, Test Launches 
Shown” which appeared in your Mar. 19 
(p. 75) issue on the transporter-erector-em- 
placement system now in use at Vandcn- 
berg Air Force Base. 

Approximately one year ago the Minute- 
man emplacement system developed by Ben- 
dix-Pacific was demonstrated to the press in 
North Hollywood, utilizing a special test 
facility constructed by Bcndix to support 
the development program. 

This demonstration used a dummy mis- 
sile supplied by Boeing, the Cessna missile 
container, the GMC tractor and rear car- 
riage, and the complete Minuteman cm- 

cluding: (1) the hydraulic power supply. (2) 
the hydraulic erector actuators, (3) the hy- 
draulically powered mechanical hoist, and 
(4) the electrically operated sequencing and 
operating control panel that involves 67 
separate steps-such as the raising of the 

tainer. lowering the missile into the launch 
tube, returning the container to the trans- 
porter and many safety features. 

The employes of Bendix-Pacific are very 
proud to have plaved such an important 
role in the development of this Minuteman 
system for the Boeing Co. and the Air 

As their current role of subcontract sup- 
plier of the emplacement system, their 
disappointment of not having' been men- 
tioned by Aviation Week is understand- 


The Bcndix Corp. 
Bendix-Pacific Division 
North Hollywood, Calif. 
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in recording 
reliability 

means 

nothing 



. . . Without the dimension of time. Performing to standards month after month, 
year after year, is the true measure of reliability. II is, in fact, the true measure of 
Brush Recording Systems that have documented much of the information from vehicles and satellites 
since the beginning of the space age. That’s why Brush is able to design Recording Systems that 
originally meet MIL specs . . . Analog Recorders . . . 120 channel Operations Monitors and the combination 
AN/SEQ Recorder that simultaneously records both analog data and sequential events. Vital components 
in every standard Brush system conform to these rigid requirements: pen motors, transmissions, 
circuit boards, hardware and wiring. This capability and experience is unmatched in the industry. 

Before prototype design becomes a problem— write Brush for complete details. 


trush 
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ON TARGET... 



Mission : take aim on a target you cannot see. Stay on target as your firing platform moves, submerged, 
1,200 miles away from the target area. When necessary, send 16 Polaris missiles roaring from the 
ocean depths, each aimed with rifle shot accuracy. 

Bomac Laboratories, working as 
subcontractor to Lockheed’s Missiles 
and Space Division, helps provide 
U.S. nuclear submarines with this 
awesome ability. A tiny Bomac mag- 
netron plays a key role in testing 
Polaris’ complex inertial guidance 
system. Other Bomac microwave 
components assist in carrying out 
constant checks for combat readiness. 

Have you a missile project to put on 
target? Write us. 



Other Subsidiaries o/Varian Associates: 

S-F-D LABORATORIES, INC. 

VARIAN ASSOCIATES OF CANADA, LTD. 
SEMICON ASSOCIATES, INC. 

SEMICON OF CALIFORNIA, INC. 

VARIAN A.G. (SWITZERLAND) 




